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THE BACTERIOLOGIC CONTR 


IN STERILIZING D&G 
You Know that 
D&G Sutures 
But have you ever given 
a thought to the 
maKwe trem so IN EACH CAGE 
dependable ? ARE PLACED 
CONTROL TUBES 
PREPARATORY containing catgut contaminated Z 
7~> TO STERILIZATION _ with ahardy strain of bacillus 
in the cumol autoclave,the subtilis (sporulatiné, highly 
~ sealed glass tubes containing _ resistant). After sterflizaticn 
the catgut andits improved these controls are cultured 
storing fluid, toluol, are both aérobically and 
placed in wire-mesh cages anaérobically 
Another D&G safeguard will be described in the ensuing issue 
Send for interesting new booklet of complete information 
DAVIS & GECK, Ine. 
Surgical Sutures Exclusively 
_ 221 Duffield Street = ~ Broolclyn. NY, 


You will find the Sanborn Benedict a trust- 
worthy medium for accurate basal metabolism 
determinations in your laboratory. 


An apparatus for the specialist, who must 
transmit his routine work to an assistant. 
Simple, sturdy construction, assuring accu- 
racy at all times, even in the hands of an un- 
trained technician. 


Our directions—the metabolism test from 
beginning to end—are complete. Ask for 
description 5J. Sanborn Co., 1048 Common- 
wealth Avenue, Boston. 


ANBORN 


DIAGNOSTIC APPARATUS 
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ANOTHER REDUCTION IN THE PRICE 
OF 


ILETIN (INSULIN, LILLY) 


TO PHYSICIANS 


Effective March 15th, the price of Iletin 
to physicians was reduced as follows: 


U-10— 50 units (10 units per c.c.) from $1.10 to $ .9o 
U-20—100 units (20 units per c.c.) from $2.00 to $1.50 
U-40—200 units (40 units per c.c.) from $3.75 to $2.80 


Tuts REDUCTION in price has been 
made possible through economies re- 
sulting from increased production and 
improvements in manufacturing 


methods. 

Ir 1s IN KEEPING with our desire to 
share these savings with the consumer 
and to make Iletin (Insulin, Lilly) 
available to every diabetic at the 


lowest ible price consistent with 
the highest ad and a reasonable 
manufacturer's profit. 

WHOLESALE and retail druggists 
throughout the United States are now 
generally stocked and no difficulty 
should be found in obtaining Iletin 
(Insulin, Lilly) from your customary 
source of supply. 


Send for Pamphlet Giving Full Information 
ELI LILLY AND COMPANY 


INDIANAPOLIS, INDIANA, U.S.A. 


NEW YORK CHICAGO 


SAINT LOUIS 


KANSAS CITY NEW ORLEANS 
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Constipation~ 


In obstinate or recurring cases, recent clinical evidence 


indicates the value of fresh yeast 


VERY physician has had 
numerous unsatisfactory 
experiences with the ordinary 
laxative drugs—from cascara to 
mercurial purgatives. 


While in no sense a substi- 
tute for proper exercise or fresh 
vegetables, Yeast is a highly 
valuable dietary adjunct in cases 
of obstinate or recurring intesti- 
nal inactivity. 


It is not habit forming. It 
produces no digestive disturb- 
ances. It can be prescribed as 
a part of the regular daily diet 
for as long a period as may be 
necessary. 


Recent investigations on the 
effects of fresh Fleischmann’s 
Yeast showed that it acts as a 
bowel regulator rather than as 
a purge, since the “normal” 
subjects tested experienced no 


increase in weight or frequency 
of stool, while “‘the condition of 
every individual who had any 
degree of constipation was im- 
proved.” 


Yeast can be taken dissolved in 
milk or fruit juices or eaten plain: 
a popular method of administra- 
tion is one cake half an hour be- 
fore breakfast and thelast thing 
at night dissolved in a glass of 
water (just hot enough to drink). 


cA new authoritative book: 
written by a physician for 
physicians. This brochure dis- 
cusses the manufacture, physi- 
ology, chemistry, and therapy 
of yeast. A copy will be sent 
you free upon request. Please 
use coupon addressing The 
Fleischmann Company, 
Dept. K-30, 701 Washington St., 
New York, N. Y. 


New brochure on yeast therapy sent on physician’s request 


investigators. 


Name. . 


Street 


City 


THE FLEISCHMANN COMPANY, Dept. K-30, 
701 Washington St., New York 


Please send me free a copy of the brochure on yeast 
based on the published findings of distinguished 
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LEVY COUNTING CHAMBERS 


Awarded Longstreth Medal of Merit by the Franklin Institute, Phila., Dec. 1917 
ONE-PIECE SOLID CONSTRUCTION 


| NEUBAUER Pat.Jan30./917 
PHILADELPHIA 


| 
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No. 3311. Levy Counting Chamber with Bureau of Standards Certification mark (actual siz 


LEVY COUNTING CHAMBERS embody a greater accuracy as to 
depth of chamber and dimensions of ruling than any hitherto offered of 
either European or American manufacture. This statement is based on 
repeated measurements by unquestioned authorities. New features in the 
latest model are as follows: 

One-piece solid slide construction, with the ruling made directly on the glass slide, which 

obviates any possibility of separation between the slide and the ruled glass strip. 

Outside or protecting trenches of greater width than formerly. 

Transverse trench on the double cell of greater width than formerly. 

An indicating or finding line for the easy and rapid location of the ruled area in the field of 

the microscope. 


The polished surface bearing the ruling of smaller and standardized size, enabling a drop 
of uniform and minimum size to be used. 


The ruling on LEVY COUNTING CHAMBERS consists of deep, per- 
manent, sharply cut—not etched—lines of a high degree of visibility through- 
out the entire range of focus necessary to count all the cells in a given field. 
Comparison of the degree of visibility of these rulings with those of other 
makes should always be made with the cells filled with diluting solution. 


Code 
Word 
3300. Levy Counting Chamber, with single Neubauer ruling............ $7.00 Czacu 
3310. ditto, with Bureau of Standards’ certificate............ Per 10.00 Czoak 
3301. Levy Counting Chamber, with double Neubauer ruling........_. 10.00 Czapt 
3311. ditto, with Bureau of Standards’ certificate............... P 14.00 Czorb 
3350. American Standard Haemacytometer, with Levy Counting 
Chamber with single Neubauer ruling, complete in case......... 15.00 Darip 
3355. ditto, with Bureau of Standards’ certification.................. 20.50 Datpy 
3351. American Standard Haemacytometer, with Levy Counting 
Chamber with double Neubauer ruling, complete in case....... 18.00 Darvo 
3356. ditto, with Bureau of Standards’ certification.................. 24.50 Daufs 


Complete descriptive pamphlet sent on request 


ARTHUR H. THOMAS COMPANY 


RETAIL — WHOLESALE — EXPORT 


LABORATORY APPARATUS AND REAGENTS 
WEST WASHINGTON SQUARE PHILADELPHIA, U.S. A. 
CABLE ADDRESS, “BALANCE,” PHILADELPHIA 
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CHEPLIN’S B. ACIDOPHILUS MILK 


Ni 


14 oz. bottles 
Accepted by 
A. M. A. Council on 
Pharm. & Chem. 


(Produced under the direct supervision of Harry A. Cheplin, Ph.D.) 


CONSTIPATION 


CHEPLIN’S B. ACIDOPHILUS MILK is efficient in the treatment of 
chronic constipation. It provides a valuable means of controlling the 
co-existing toxic sy mptoms, 

Clinical reports on several hundred cases conclusively show that the oral 
administration of proper amounts of culture combined with lactose, over- 
comes intestinal stasis and regulates bowel movements. 

The culture exerts a profound effect upon constipation by preventing in- 
testinal putrefaction through the suppression of the toxicogenic proteo- 
lytic flora and promoting normal peristalic activity. 


Dosace—For adults, 14-21 ounces daily in 7-oz. doses (one tumblerful), for at least 6 weeks. 
The addition of one to three tablespocnfuls of lactose per dose is important in obstinate cases. 


Supplied in cartons of twelve 14-0z. bottles at $3.75 and six 14-oz. bottles at $2, plus 


delivery charges. Shipped direct to physicians or their patients upon physicians’ recom- 
mendation anywhere in the U. S. and Canada. 


FULL PARTICULARS AND SAMPLE UPON REQUEST 


CHEPLIN BIOLOGICAL LABORATORIES, INC., SYRACUSE, N.Y. 


At druggists, direct upon order ¢ or ° from the following distributors: 


NEW YORK BOSTON BALTIMORE CHICAGO 
New York Sales Office W. J. McKnight Maryland Laboratories Chicago Cheplin Biol. Lab. 
Cheplin Biological Lab., Inc. 200 Willow Avenue 516 W. Lexington Street 4200 Irving Park Blvd. 
296 Bd'wy. Phone 0248 Worth West Somerville, Mass. Phone Calvert 4365 Phone Irving 0045 
BUFFALO PHILADELPHIA ROCHESTER 
Pennsylvania Lab., Inc. Pennsylvania Laboratories, Inc. Plass & Sherwood 
505 Brisbane Bldg. 617 Real Estate Trust Bidg. Rochester Refrigerating Co. 
Phone Seneca 4175 Phone Filbert 4783 1980 East Ave. Ph. Chase 1707 


There can be but one 


W.A. BAUM COMPANY, INC. - NEW YORK 


“best” of anything 


Are you using it? 


ASK YOUR DEALER 
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Gastron 


An Alcohol-free Extract of the Gastric Glands 


Gastron is obtained by direct extraction from the 
entire mucosa, including the pyloric membrane, of 
the fresh stomach of the pig in an acid-aqueous- 
glycerin medium. 

Gastron presents in a stable potent form a complete gastric 


gland extract containing the constituents of the entire gland 
tissue, as well as those of the peptic cells. 


Gastron is designed as a clinical resource in disorders of gastric 


function. 
In 6 oz. amber vial without lettering, in : : 
order that it may be prescribed in the Fairchild Bros. & Foster 
original container. New York 


The approach of Spring with its increased incidence of rheumatism 


offers further opportunities for utilizing the unique therapeutic 


TOLYSIN 


GOUT RHEUMATISM RHEUMATIC FEVER 
ARTHRITIS NEURITIS SCIATICA LUMBAGO 
PAINFUL INFLAMMATORY CONDITIONS 


benefits of 


TOLYSIN is usually prescribed 2-3 tablets (10-15 grains) three 
to four times daily with water. 


Literature on request. 


THE CALCO CHEMICAL COMPANY 


Pharmaceutical Division 


Bound Brook, N. J. New York, N. Y. 
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Confidence in a Remedy 


The general practitioner must judge a preparation by the 
results which he obtains. Digalen will give you results when- 
ever the heart can respond to digitalis—you can depend on 
that. It is, as you probably know, a widely used preparation 
and it has been well proven. Many authorities have declared 
it to be the best. Why not make Digalen invariably your 
digitalis remedy? 


We will gladly send you a regular trade package of 
Digalen for trial. Many of our medical friends would 
not be without a vial or box of the ampuls in their bag. 
At critical moments, it is a great thing to have at hand 
a remedy in which you have faith. 


The HOFFMANN-LAROCHE CHEMICAL WorkKS 


New York 


The nan 


THERMAL ESTABLISHMEN! 


VICHY. 


CELESTINS 
VICHY 


The place of CELESTINS Vichy in the dietary is dis- 
tinctive and important. It is an alkaline water of diuretic 
action, and is indicated in cases of the following: 


Chronic hepatic disorders; gastric and intestinal indiges- 
tions; acid dyspepsia; chronic catarrhal gastritis or enter- 
itis; rheumatism; diabetes; inflammation of the bladder; 
and a large number of minor ailments. 


CELESTINS VICHY is bottled only at Vichy, France, 
under the direct supervision of the French Government. 
Order and insist upon getting CELESTINS VICHY. 


A booklet on the therapeutic uses of CELESTINS 
Vichy will be sent on request. 


HENRY E. GOURD 


General Distributor 


456 Fourth Avenue New York City 
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The Standard 
for 30 Years 


“THE principle of Arnold Sterilizers 

has stood the test of thirty years’ 
use In its improved Boston Board of 
Health model it is the standard for 
laboratory use. It is made either with 
single or double doors or in the round 
side door pattern. 


New Castle incubators, baths and ster- 
ilizers are also available. Send us 
your requirements and ask for specifi- 
cations. 


Arnold Sterilizers 
(Steam at 100° C.) 


No. 638, 14} x 12} x 12}” 
No. 639, 19} x 163 x 14}” 


C A S T I | | 
J 
Sterilizers and bacieriological apparatus 
laboratory needs a 
WILMOT CASTLE CO., 1160 University Ave., ROCHESTER, N. Y. good sterilizer.” 


HE Bausch & Lomb Hemoglobinometer is not only unusually 

compact and simple to operate, but gives very accurate 
readings. Hemoglobin readings to five per cent can be made 
directly from the scale, and correct estimates to one per cent 
are possible. Readings are taken directly from the eyepiece 
position. 


This instrument is of the Colorimeter type, being constructed 
on the principle of making a photometric match between a 
diluted blood sample and a standard filter. Full equipment is 
furnished; this includes a selected yellow glass filter, a specially 
graduated pipette, dust-proof housing, carrying case and direc- 
tions for use. At your request we shall be glad to send circular 
describing the 


Bausch & Lomb 
HEMOGLOBINOMETER 


Bausch & Lomb Optical Co. 


“ Desk D 31, 635 St. Paul Street, Rochester, N. Y. 
| NEW YORK WASHINGTON CHICAGO SAN FRANCISCO LONDON 
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Quality and Convenience—in One! 


When veins are small or inaccessible, as in children and obese patients—when 
treating neurosyphilis—or when for any other reason it seems best to use Sulph- 
arsphenamine—let it be the reliable and unimpeachable D.R.L. brand. 


SAFETY SEND 
FIRST FOR 

QUALITY CIRCULAR 

ALWAYS “a C-347 


Sulpharsphenamine, D.R.L., was the first to be produced in America for the home profession. 
Note the Bulk Package here reproduced, note the label and the source which stand uncompro- 
misingly for quality above all else. This convenient package contains 10 ampules of the drug 
(0.4 or 0.6 Gram) along with 10 ampules of double distilled water for which no extra charge is 
made. When ordering, specify dosage wanted. Ask your dealer. 

Made under license from The Chemical Foundation, Inc. 


THE DERMATOLOGICAL RESEARCH LABORATORIES, 1720-1726 Lombard Street, Philadelphia 


Branch of 
THE ABBOTT LABORATORIES, 4753 Ravenswood Avenue, Chicago, 
New York Seattle San Francisco Los Angeles Toronto 


LISTERS DIABETIC FLOUR 


MAKES PALATABLE STRICTLY STARCH AND SUGAR FREE 


MUFFINS BISCUITS 


Listers prepared casein Diabetic Flour; self-rising—warranted starch-free — accepted 
by The Council—with easily followed recipes for making diabetic bread, muffins, 
biscuits, pastry, etc. Put up in sealed boxes—one box for each day. A month’s 
supply of thirty boxes Listers Flour $4.85, or fifteen days’ supply $2.75. 
SOLD BY LEADING DRUGGISTS, OR ASK US FOR STORE NEAREST YOU 
Made only by 
LISTER BROS., INC. 


405 Lexington Avenue NEW YORK CITY 


\ 
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A Good Milk Modifier 
in Infant Feeding 


The recently reported research of lead- 
ing pediatrists on acidified whole milk 
as a routine infant food gives emphasis 
to the fact that Karo (Corn Syrup), sold 
at all grocery stores, is peculiarly adapt- 
able to modifying fresh cow’s milk for 
infant feeding. 


TO THE PROFESSION: The composi- 
tion of Karo (Corn Syrup) and informa- 
tion for Infant Feeding gladly furnished 
on request. Corn Products Refining 
Co., 17 Battery Place, New York City. 


NOTE: Karo (Corn Syrup) is not a special brand. It 
has been sold by grocers throughout America for 20 years. 


Patients should be instructed to ask simply for Karo. 
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Assistant Physicians, Mental and Tuberculosis, 
$1320-$2000 a year and maintenance. 
Apply State Employment Commission, 


22 Light Street, Baltimore, Maryland. 
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ORGANOTHERAPY 


can be effective only through the use of de- 
pendable endocrine products. A proper man- 
ufacturing process is absolutely indispensable. 


“* * * every link in the manufacture of the glandular 


substance plays a vital part in its future therapeutic value, 
every stage in its production counts in its efficiency. It 
may become either a dangerously potent weapon or an inert 
mass.”’-— (‘Our Problems in Endocrinology,” Jacob Gut- 
man, M.D., Phar.D., F.A.C.P., Chairman’s address to the 
Endocrinological Society of the City of New York, 1922.) 


Our products are prepared from fresh glands of healthy 
food animals in our own laboratory, under the super- 
vision of our own staff of chemists. Every manufac- 
turing process has been carefully tested and every 
product for which there is a recognized chemical or 
biological assay is analyzed and standardized. 


EPINEPHRINE 

EPINEPHRINE CHLORIDE SOL. 
DESICCATED PITUITARY BODY, U. S. P. 
DRIED SUPRARENALS, U. S. P. 

DRIED THYROIDS, U. S. P. 

SOLUTION OF POST-PITUITARY 
CORPUS LUTEUM 

PANCREATIN, U. S. P. 


Insure potency and constancy of action by prescribing 
the products of 


G. W. CARNRICK CO. 


Organotherapeutic 
Products 


Manufacturers 
of 


417-421 Canal Street, New York, N. Y. 
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F. & R.’s 
GENUINE 
GLUTEN FLOUR 


Guaranteed to comply in all respects to standard 
requirements of the U.S. Department of Agriculture. 


Manufactured by 
THE FARWELL & RHINES CO. 
Watertown, N.Y., U.S.A. 
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Headquarters for the Endocrines 


PARATHYROIDS, Powder Tablets, 1/1oth grain—1/2oth grain. 


Indicated in tetany, chorea, eclampsia, paralysis agitans. These preparations are made 
from fresh glands carefully trimmed and desiccated in vacuum dryers at low temperatures. 


PITUITARY, Powder, 1 and 2 grain tablets. 

ANTERIOR PITUITARY, Powder, 2 and 5 grain tablets. 

POSTERIOR PITUITARY, Powder, 1/1oth grain tablets. 

PITUITARY LIQUID—standardized 1 c.c. and 1/2 ¢.c. ampoules. 

CORPUS LUTEUM (true) Powder, 2 and 5 grain tablets and capsules. 

THYROIDS U. S. P.—o.2 per cent iodin in thyroid combination. 
Powder, 2, 1, 1/2, 1/4 and 1/r1oth gr. tablets. 

SUPRARENALIN SOLUTION 1: 1000 in 1 oz. g. S. bot., cup stopper. 

STERILE CATGUT LIGATURES—boilable and non-boilable, plain 


and chromic. 


And the Endocrines generally. 


Iodized—non-boilable. 


Nos. 000 to 4 incl.—6o0-in. 
Booklet for physicians. 


ARMOUR 450 COMPANY 


CHICAGO 


PHARMACEUTICAL 


PRODUCTS 


For the requirements of 


Modern Diagnosis 


use “‘E. S.1.Co.”’ 
Electrically Lighted Instruments 


The Electro Surgical Instrument Company, the 
pioneer manufacturer of these instruments, offers the 
Medical Profession a complete line constructed in ac- 
cordance with the suggestions and codperation of 
the eminent Physicians and Surgeons by whose names 
the instruments are designated 


Nasopharyngoscope— Holmes. 

Transilluminators—Sullivan. 

Bronchoscopic Instruments 

—Jackson, Lynah. 

Cystoscopes — Braasch, Young, 
Kelly, E. S. I. Co. 

Urethroscopes— Swinburne, 
Young, Gordon, Koch, Mac- 
Gowan, Ballenger. 

Rectal Instruments — T utile, 
Lynch, Axtell, Bassler, Beach, 
Buie. 


Illuminated Eye Spud, Nasal 
Snare, Mouth Gag, Vaginal 
Specula, Rectal Specula. 


Auriscopes, Nasal S > cula, 
Tongue Depressors, Laryngo- 
scopes. 


Tungsten Batteries. 
Socket Current Controllers. 
Cautery Transformers. 


Electric ally 
Lighted Surg al 
Instruments 


To obtain proper service 
from our instruments, make 
certain you are using gen- 
uine ““E.S.I. Co." lamps. 
For your convenience in or- 
dering correct lamps, write 
for a copy of our Lamp 
Sheet. 


The Ninth Edition 
of our Catalogue 


describes and illustrates 
our complete line of in- 
struments, designed both 
for the work of the special- 
ist and of the general 
practitioner. A copy will 
be mailed upon request. 


ELECTRO SURGICAL INSTRUMENT CO. 


ROCHESTER, N.Y. 
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The STAIN of 
MERCUROCHROME — 220 SOLUBLE 


especially recommends it as 
A FIRST-AID PROPHYLACTIC AND GENERAL ANTISEPTIC 
in place of 
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ALCOHOL A FACTOR IN ELIMINATING RACIAL DEGENERACY. 


By R. Srockarb, Px.D., M.D., 


CORNELL UNIVERSITY MEDICAL COLLEGE, NEW YORK CITY. 


Has the use of alcohol during past generations actually injured 
the physical or mental quality of the present generations? Or, has 
its use actually benefited or improved the quality of the present 
generations in this country? These are fundamental questions and 
are not to be answered in the realms of religion, politics, sentimen- 
talism or prejudice. They are scientific questions and are to be 
answered only by careful investigation. 

The study of human alcoholism is complicated in many ways and 
particularly by the fact that severe alcoholism generally appears in 
individuals with unstable or degenerate nervous systems. In other 
words, it is almost impossible to be certain that the alcohol has 
acted upon an individual possessing the average normal constitu- 
tion. When one critically scrutinizes the records and works back 
on the family histories of abnormal children and the degenerate 
descendants of chronie alcoholics, the element of already present 
familial degeneracy is almost invariably there. The production of 
abnormal or degenerate human beings as a direct result of alcoholism 
has never been demonstrated in a satisfactory manner from the 
scientific standpoint. Until individuals of the most vigorous physical 
stocks have acquired severe alcoholism and later mated with similar 
vigorous persons to give rise to abnormal offspring, we cannot be 
certain that human alcoholism has produced degeneracy. The 
result of such matings is not available among human records and 
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in order to analyze the problem recourse must be had to the lower 
mammals, 

During the past thirteen years a continuous experiment has been 
conducted in an effort to determine whether severe alcohol treat- 
ments would modify the course of normal development and whether 
such treatments would affect the germ-cells of the species.!. Guinea- 
pigs have been used as the animal material in this study and more 
than 100 individuals have been systematically treated with alcohol 
for periods of from a few months to as long as six years. Records 
are now available from more than 5000 animals in the various gen- 
erations of the experiment. But, as might be expected in the anal- 
ysis of so complex a problem, the results have not always been easily 
interpreted and only after the study of a number of generations is 
the actual effect of the alcohol treatment on the racial stock defin- 
itely determined. 

In considering the effects of alcohol on a guinea-pig, it should be 
borne in mind that the sex-glands and germ-cells of such a mammal 
are placed in the body in similar positions and are protected against 
their surroundings in the same way asin man. The type of placenta 
and its attachment to the uterine wall are closely similar in man 
and the guinea-pig. It is highly probable that toxins contained 
in the blood or fluids of the guinea-pig body would reach the germ- 
cells or the developing embryo by the same routes as in the human, 
if they reached them at all. 

The dosage or degree of treatment necessary to produce similar 
results would no doubt differ widely between the guinea-pig and 
man. However, this is only a difference in quantity and very prob- 
ably when the effective dose is reached for the two animals the 
results would be similar. At any rate, all the visible physiological 
effects of acute alcoholic intoxication in man are similarly exhibited 
by the guinea-pig. Wide variations in individual tolerance and 
other well-known human reactions to alcohol are shown by these 
animals. 

Methods of Control. In experiments such as we are to consider, 
the quality of the animals employed and their hereditary histories 
and relationships are of fundamental importance. Pedigreed guinea- 
pigs have been used which were obtained from eight different 
sources. Before the treatments are begun the animals are mated 
normally in order to test their fertility and the quality of offspring. 
They are then separated into control and experimental groups. 
The controls are of the same blood lines as the alcoholic stock. 
Brothers and sisters, parents and offspring are in the two groups, 
and actually in some cases the same individuals have first been used 
in the control and later in the experimental groups. There can be 


1 Stockard, C. R.: Arch. Int. Med., 1912, 10, 369; Am. Nat., 1913, 47, 641; 
Stockard and Papanicolaou: Am. Nat., 1916, 50, 65; Jour. Exp. Zool., 1918, 26, 
119; Brit. Med. Jour., 1922, II, 255. 
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no doubt that any original defect or weakness that may have been 
in the stock from which the alcoholic animals were derived must 
also have been in the control stock, since the stocks are in all cases 
actually the same. The tabulated records are from animals with 
no inbreeding in either the control or alcoholic lines. 

Treatment. ‘The guinea-pigs are treated with the fumes of com- 
mercial 95 per cent alcohol to the point of intoxication six days per 
week for various lengths of time. Several have been treated for as 
long as six years and certain of the treated animals have lived to 
become more than seven years old, which is the longest life span 
recorded for a guinea-pig as far as I know. The fumes are inhaled 
while the animals are confined in a treatment tank and all ill-effects 
on digestion which would accompany the administration of alcohol 
by stomach are thus eliminated. Many of the animals have been 
treated with alcohol by stomach but their digestion is disturbed and 
conditions arise which complicate the experiment. 

The daily inhalation of alcohol fumes does not injure the health 
or activities or to any degree shorten the life of the treated guinea- 
pigs. The records of offspring and later descendants of such treated 
guinea-pigs are, however, distinctly different from the control 
records. Thus the alcohol affects the germ-cells in some way in 
spite of the fact that no deleterious effect on the body or life of the 
treated animal is discernible. 

The records which indicat» that the germ-cells of these treated 
animals have been affected or modified by the alcohol treatment 
will first be presented. We may then consider the nature of this 
modification and the bearing the results have on the problem of 
racial quality. Certainly there is no question of greater importance 
than the physical quality of the units composing the race. 

The Progeny of Animals Paired Alternately with Normal and Alco- 
holic Mates. ‘The simplest and clearest way of ascertaining whether 
the treatments do actually affect the male germ-cells is by a com- 
parison of the offspring arising from a normal mother mated alter- 
nately with normal and alcoholic males. The action on the female 
germ-cells or ova may also be tested by allowing normal males to 
sire offspring by alternate service to normal and alcoholic females. 
Table I gives such records from normal animals that have been 
alternately paired with alcoholic and normal mates. 

When the same normal male guinea-pigs were mated 81 times with 
normal females and 81 times with alcoholic mates the records were 
widely divergent. The 196 young born from the normal combina- 
tion showed a mortality during the first three months of less than 
23 per cent and none of these offspring were defective. (Guinea- 
pigs are mature at about three months old, and animals that attain 
this age usually survive as adults.) Of 185 young sired by the same 
normal fathers mated with alcoholic mothers, 56.6 per cent, or 
only a few more than half, lived to reach maturity. The mortality 
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here was about double that from normal mothers, being 43.3 per 
cent as against 22.9 per cent. Almost 6 per cent of these offspring 
were structurally defective while none from the normal combination 
showed any such defects. 


TABLE I,--ALTERNATE MATINGS OF NORMAL ANIMALS WITH NORMAL 


AND ALCOHOL MATES, 


Matings of 35 normal 
males alternately with 


Treated 


Matings of 44 normal 
females alternately with 


Normal Normal Treated 
females. females. males. males. 

Number of matings 81 81 77 81 

Total offspring 196 185 195 182 

2.42 av. lit. 2.28 av. lit. 2.53 av. lit. 2.25 av. lit. 

Failure to conceive. 6 6 3 10 
7.90% 7.90% 3.89% 12.349 

Lived over three months 151 105 161 118 
77.03% 56.64% 82.56% 64.83% 

Died under three months 45 80 34 64 
22.96° 43.35% 17.45% 35.16% 

Defective : 0 11 0 9 
5.95% 4.97% 


Still more striking data are obtained when the male germ-cell or 
spermatozoon is subjected to the effects of the treatment. In such 
cases we have the records from 44 normal females mated alternately 
with normal males and alcoholic males. The same normal mothers 
produced all the offspring. There were 77 normal matings which 
produced 195 young and there were only 3 failures to conceive. 
Eighty-one matings of the same females with alcoholic males gave 
only 182 young, and over 12 per cent of these matings failed to 
result in conception. There was a mortality of 17.4 per cent among 
the offspring of the normal matings, while the alcoholic fathers sired 
offspring that suffered a mortality twice as high, being 35.1 per 
cent. Nine of the offspring from alcoholic fathers were defective, 
but none from the normal sires. 

This difference between the records of offspring from the same 
normal individuals when paired with normal and alcoholic mates 
clearly demonstrates an injurious action of the experimental treat- 
ments on some of the germ-cells of these mammals. We may further 
analyze very briefly the action of these effects during later genera- 
tions. 

Effects on Later Generations, the Improvement of the Stock. We 
shall consider the records of animals occurring in the different 
generations of the alcoholic stock during the tenth, eleventh and 
twelfth years of the experiment. The experiment taken as a whole 
has always given substantially the same results. Anyone familiar 
with the breeding records of these mammals will recognize the 
high quality of the normal control stock used in this study. The 


young are produced in litters of from 1 to 5, the average size litter 
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being about 3, exactly 2.72. The animals are large and well devel- 
oped at birth, the average litter weight being 188.85 gm., so that 
the average individuals weighs at birth about 65 gm. During 
the period considered 506 control animals are recorded. The total 
mortality under three months of age was only 22 per cent. It is 
important to note that about one-half of the mortality occurred 
before birth and about one-half between birth and maturity. This 
50-50 ratio between prenatal and early postnatal mortality is 
typical for the normal control guinea-pigs. The prenatal mortality 
consists of abortions, uterine absorptions, which may be very 
accurately detected by careful palpation, and still-born young. 

Among 1197 progeny from alcoholic ancestry the average litter 
size is somewhat smaller than the control; there has been more 
early elimination of the weaker embryos. The size of the young 
at birth is not very different from the control. The total mortality 
under maturity is almost twice as great for these descendants of 
alcoholics as for the control animals, being, after correction for 
litter size, 180 against the control 100. The actual mortality is 38 
per cent against an expected mortality of 21 per cent. 

Now, the point of great significance is that instead of the total 
mortality among the alcoholic progeny being divided into a 50-50 
prenatal-postnatal ratio, as in the control, the prenatal deaths are 
double the postnatal, or are 2 to | instead of 1 to 1. The alcohol 
treatments have acted to eliminate more young than would have 
died normally and this elimination has been largely during the 
early stages of development. There are some weak germ-cells and 
embryos which die among the normal control stock, but some rather 
poor specimens in all normal stocks do not die during early life. 
More of the weaker embryos are eliminated from the alcoholic stock 
and a higher proportion of resistant or strong individuals survive 
among the fewer offspring produced. The alcohol is acting as a 
selective agent to eliminate the less hardy embryos from the stock 
and the result of this selective action is very clearly brought out by 
a comparison of the consecutive generations produced. 

The offspring, F;, from directly treated parents show the highest 
mortality of all, being 195 against the normal 100, or about 43 per 
cent against the control 22 per cent. Here the prenatal mortality 
is 2} times the early postnatal. Parental alcoholism has doubled 
the elimination of the weaker members of the progeny and more than 
% of these have succumbed before being born. This remarkably 
high intrauterine death leaves a group of animals that, in spite of 
the parental alcoholism, do not show a very greatly exaggerated 
early postnatal mortality, although it is, of course, well above the 
control. The control records give a prenatal mortality of only 12 
per cent against the first generation alcoholics’ prenatal mortality 
of 30 per cent, this being 2} times greater. While the control early 
postnatal mortality was 10 per cent, the offspring of treated parents 
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showed only a little above 13 per cent or } greater than the control. 
Thus treating the parents with alcohol increases the prenatal mortality 
of offspring almost 8 times more than it increases the postnatal mortality. 
The prenatal mortality increases 250 per cent over the control while 
the postnatal mortality increases only 30 per cent over the control, 
and thereby almost all of the weaklings are eliminated before birth. 

The effects of this decided attack of the alcohol on the less resistant 
germ-cells is strikingly brought out during the subsequent genera- 
tions. The records from 747 animals two generations removed from 
the aleohol treatments show that the effects were actually on the 
germ-cells as such. The parents of these animals had not been 
directly treated yet the type of record is still exactly the same as 
from treated parents. The mortality is more than 1} times higher 
than the control, being 164 against the normal 100. The prenatal 
mortality is almost double the postnatal instead of being equal to it. 
Thus, there is an excessive elimination of the weaker individuals 
among the grandchildren of alcoholic animals and the elimination is 
chiefly exaggerated before birth. 

Among animals with treated great-grandparents, the mortality 
is 40 per cent higher than among the control. Much over half of the 
total mortality, about 57 per cent against 43 per cent, still occurs 
before birth. Thus, in the third filial generation away from the 
treatment, the affected germ-cells are still being eliminated by 
early death of the embryos and. young individuals, but 69 per cent 
of all the young conceived are hardy enough to survive, and not 
only do these animals survive but they produce offspring that 
actually average better than the control stock. 

The fourth generation animals, descended from alcoholic great- 
great-grandparents, have a mortality of only 13.5 per cent against 
the control 21 per cent, or only 64 against the normal 100. Here, 
although the numbers are small, the prenatal mortality is reduced to 
onlya little over one-half the postnatal. This is a completely reversed 
reaction from that shown among the early alcoholic generations 
and is actually better than the normal | to 1 ratio. All of the weak 
and altered germ-cells have now been eliminated from the lines and a 
group of supertor animals are obtained, which average well above the 
control. This may not be due to an actual improvement of the best 
in the stock, but, at any rate, the more resistant or strong individuals 
have not been injured by the ancestral alcoholism and the weaker 
germ-cells of the population were injured and gradually eliminated 
from the stock. The F, animals are superior to the control since 
their numbers are not contaminated by the presence of weak indi- 
viduals with low vitality such as sometimes survive in the normal 
or control lines of any animal stock. The alcohol acted to elimi- 
nate weakness in the stock but did not lower the quality of the 
good! 

Alcohol acts as a selective agent to bring out a group of unusually 
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strong specimens and although they are possibly not quite so pro- 
ductive as the control, they show a record superior in vitality. 

Should one desire to apply these experimental results to the human 
alcohol problem, it might be claimed that some such elimination of 
unfit individuals had benefited the races of Europe, since all of the 
dominant races have a definitely alcoholic history, and the excessive 
use of alcohol was decidedly more general three or four generations 
ago than it is today. That is, certain families that were alcoholic 
three generations ago have not been excessively so in the more 
recent generations. 

Contrasting Records from Male and Female Alcoholics. Further 
significant evidence regarding the selective action of alcohol and 
the elimination of defective individuals is shown by contrasting the 
records of the progeny from alcoholized male ancestors with those 
from alcoholized female ancestors. When only the father was 
treated the average litter was small, the total mortality was 71 
per cent higher than normal and the prenatal deaths were almost 
23 times greater than the early postnatal mortality. The entire 
reaction is typical of the alcoholic line. Where only the mothers 
were treated the records are considerably worse than the records 
from the treated fathers. The average size of the litters was some- 
what larger than from the treated males, but the actual litter weight 
of these larger litters was less. The individuals from alcohol 
mothers are small at birth. The mortality among these offspring 
was almost 2} times higher than among the control. For comparison, 
if the control mortality be indicated by 100, then the mortality 
of the offspring from treated fathers is 171, and from treated 
mothers 243. 

If we now compare the granchildren from treated grandfathers 
with those from treated grandmothers, a striking reversal is shown. 
Animals having only female ancestors that had been subjected to 
alcohol treatment show a lower mortality than those from treated 
male ancestors, and the prenatal and postnatal mortalities are almost 
equal. At first sight it would seem as though the treatments had 
acted more severely on the male germ-cells than on the female. 
But it is highly probable that the superior record of the descendants 
from treated females is due to the more rigorous elimination of 
defectives that occurred among the immediate offspring of alcoholic 
mothers. Among the offspring of directly treated parents the 
mortality was lower from treated fathers—171 against 100 as normal; 
and higher from treated mothers—243 against the normal 100. 
The descendants from the treated males which had suffered the 
lower mortality in the first generation subsequently show a higher 
mortality in later generations—188 against 132 for descendants of 
treated females. This simply means that when the action of the 
treatment is severe on the first generation, as was the case when 
the mothers were treated, only the comparatively hardy individuals 
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survive. The descendants of these hardy survivors later show a 
superior record in comparison with the descendants from treated 
males, among which the eliminations i in the first generation had 
not been so severe. 

When we consider the welfare of the race or stock rather than 
that of the individual, it is found that the descendants of those 
groups of animals which suffered the highest mortalities and thus 
withstood the most rigorous elimination are superior in quality to 
the descendants from the groups less severely affected. This indi- 
vidual selection furnishes a great advantage to the later generations, 
as is shown by the superior quality of the F', group of guinea-pigs. 

Probable Conclusions. Just how is one to estimate the actual 
significance of the foregoing experimental results? Although the 
racial stock is really benefited or improved by the treatment of 
ancestors with alcohol, it might be said that such an improvement 
has cost very dearly so far as the great number of injured and elimi- 
nated individuals are concerned. This is true, but there is a real 
question as to whether it is proper or fair to save such individuals! 
The original quality of those germ-cells that were injured was 
certainly below that of those that escaped injury or may have been 
benefited. Now, does not the actual existence of the race in the 
end really depend upon ridding itself of the weight of just these 
individuals? Certainly the close approach to perfection of wild 
stock has been aided by the elimination of weak and defective speci- 
mens through the competition in nature and the survival of the 
fittest. It is also certain that domestic races are kept up by the 
careful selection of the best specimens for breeding in the stock. 
No stock raiser hesitates to eliminate the weak individuals, and a 
fast race horse is derived from a fast dam and is certainly not sired 
by a draft horse. 

The wild races of man evolved in a selective environment and the 
cripples and defectives were not generally carried by the tribe. 
Civilization has tended to remove the agencies of severe selection 
and has sought to protect the individuals from original sources of 
natural elimination. So admirable an accomplishment as the lower- 
ing of infant mortality is partially such a performance. Are we 
always to continue these practices? I doubt very much that they 
will be continued when the necessary available food becomes a 
world question rather than one of a few localities. Certainly the 
burden on the community of providing for individuals who are 
actually harmful to it from a biological standpoint will become 
more and more intolerable as a position of practical reason is reached. 

The great problem in preventive medicine may some day be the 
prevention of physical and mental, or structural, defectiveness. 
And the actual prevention of such conditions is the elimination of 
the germ-plasm from which they arise and the preservation of the 
biologically good stock. 
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The experimental work on the effects of alcohol on the stock 
shows it to be a decidedly selective agent acting to injure and elimi- 
nate only the weaker and less resistant germ-cells and thereby it 
improves the quality of the race. It might be answered that if 
alcohol does injure the less resistant cells it would in large enough 
doses also injure the best cells. This is no doubt probable but here 
another important factor must be borne in mind and that is the 
question whether the mammalian blood stream can tolerate the 
presence of enough alcohol to injure all the germ-cell population, 
the strong as well as the weak. This is certainly not done by inten- 
sive treatments on guinea-pigs, which is the most definite evidence 
at hand. The treatments administered to these guinea-pigs in order 
to obtain the above results have been more severe than probably 
any human being has ever undergone. The treatments were usually 
started during adolescence and the individuals experienced daily 
intoxication 6 times per week through maturity, adult life and middle 
age. Certainly human beings rarely lead so alcoholic an existence. 
With full appreciation of all the difficulties in transferring, the 
results obtained from the study of one animal kind to another, the 
following seems to be a perfectly conservative and warranted deduc- 
tion: It is highly improbable that human beings have ever injured 
or eliminated their normal resistant germ-cells with alcohol. Alcohol 
probably has eliminated some of the bad. Those nations of men 
that have used the strongest alcoholic beverages through many 
generations have now, from a standpoint of performance and modern 
accomplishments, outstripped the other nations with less alcoholism 
in their history. This may be due to some such selective effects as 
those recorded in the foregoing pages. 


THE EFFECT ON THE KIDNEY OF TREATMENT FOR 
SYPHILIS. * 


By Atpert R. McFartanp, M.D., 


SECTION ON DERMATOLOGY AND SYPHILOLOGY, THE MAYO CLINIE€, 
ROCHESTER, MINN. 


Tue extent of reaction ofjthe kidney to treatment for syphilis 
can only be adequately comprehended by reviewing the usual 
classifications of renal lesions. Needless to say, this subject has 
been the topic of much argument since the first classification of 
diseases of the kidney by Bright in 1827. Even though much 


* Thesis submitted to the Faculty of the Graduate School of the University of 
Minnesota in partial fulfillment of the requirements for the degree of Master of 
Science in Dermatology and Syphilology, May, 1923. 
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confusion still exists, a summary of existing opinion is not without 
value. 

One of the older classifications which seems worthy of considera- 
tion is that of Delafield. His observations are based on wide 
experience, pathologically and clinically, and were first presented 
in 1882 in his book Studies in Pathological Anatomy. A later 
publication on the same subject appeared in 1903 under the title 
of Lectures on the Practice of Medicine, with Cases and Charts. 
These later views coincide almost entirely with his earlier observa- 
tions. His classification is as follows: 

1. Acute Congestion of the Kidney. This type of reaction is 
found after the administration of turpentine or cantharides, follow- 
ing removal of one kidney, in which a compensatory congestion of 
the remaining kidney occurs, and following major surgical opera- 
tions. It is characterized by engorgement of the bloodvessels, 
with the appearance of albumen, casts and erythrocytes in the 
urine, and diminished urinary output. Recovery is the rule. 

2. Acute Degeneration of the Kidney. This type of reaction takes 
place after the administration of such poisons as mercury, arsenic 
or phosphorus. It is characterized by diminished urinary output 
and the appearance of albumen, casts and erythrocytes. The 
specific gravity remains unchanged. The function of the kidney 
is not impaired, and if the dose of the drug is sublethal the kidney 
returns to normal. In other words, the patient usually recovers 
completely, or dies. The pathological condition consists of degen- 
eration or death of the epithelial cells of the renal tubules. Edema 
of the skin or anasarca occurs if the renal process is sufficiently 
extensive. 

3. Acute Exudative Nephritis. This form of pathological change 
occurs with the toxemia of pregnancy, and in diseases such as 
scarlet fever and diphtheria. There is acute congestion of the 
kidney with exudation of serum and cells. Pathological changes 
are found both in the tubules and in the glomeruli. Large numbers 
of casts, albumen and pus are found in the urine. There are 
increased blood-pressure and edema, and cerebral and _ gastro- 
intestinal symptoms. 

4. Acute Productive Nephritis. This type of nephritis is charac- 
terized, for some unknown reason, by a tendency from the beginning 
to a production of fibroblasts and new connective tissue, which 
ultimately results in permanent embarrassment of renal function. 

5. Chronic Congestion of the Kidney. This type differs from acute 
congestion only in degree of engorgement and in duration. It is of 
importance mainly in that it may lead to chronic nephritis. 

6. Chronic Degeneration of the Kidney. Wasting disease, such as 
tuberculosis or malignancy, is largely responsible for this type. 
The pathological condition is chronic degeneration of the tubules. 
The glomeruli are not involved. A slight amount of albumen is 
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found in the urine; the blood-pressure is normal. There is no 
edema. 

7. Chronic Nephritis. The cause of this type of disease is indefi- 
nite, but probably results from a number of toxic and metabolic 
factors often incident to advancing age, exposure and various 
repeated renal insults. It is characterized by chronic degeneration 
of the tubular epithelium, contracture of the glomeruli, increase in 
interstitial connective tissue and damage to the bloodvessels. 
Chronic nephritis, from a clinical point of view, cannot be classified 
according to Delafield, in respect to the degree of involvement of 
any of these structures. There are, however, two subdivisions 
which can be made clinically: chronic nephritis, in which exuda- 
tion occurs, and chronic nephritis, in which it does not occur. 
The former is characterized by a large amount of albumen, extreme 
edema, with exudation into the serous cavities, cardiac hypertrophy 
and in some cases elevation of blood-pressure; with the latter there 
is but little albumen in the urine, very little edema or anasarca, and 
high blood-pressure, cardiac hypertrophy, emphysema and arteritis 
result. 

The classification of Senator, as given by Musser and Kelly, is 
simple and well known to most physicians. It is as follows: 

I. Acute nephritis. 
II. Chronic nephritis. 
1. Chronic parenchymatous nephritis, or chronic diffuse 
nephritis without induration. 
2. Chronic interstitial nephritis or chronic diffuse nephritis 
with induration. 
(a) Primary chronic interstitial nephritis. 
(b) Secondary chronic interstitial nephritis. 
(c) Arteriosclerotic kidney. 
3. Diffuse nephritis, a combination of Forms 1 and 2. 

Volhard and Fahr’s classification of renal diseases, which is 
widely used by clinicians, differs somewhat from that of Delafield, 
and is as follows: 

1. Nephrosis. This group includes all purely degenerative pro- 
cesses of the kidney. It is caused by various poisons, either mineral, 
bacterial or metabolic, or it may occur without detectable cause. 
In the first stages there is cloudy swelling of the tubules, a small 
amount of albumen and a few casts. In a later stage epithelial 
degeneration takes place. Fatty degeneration of the tubules and 
disappearance of the cell nuclei may be seen. Later, definite evi- 
dence of inflammation may appear, which consists in an increase of 
vascular connective tissue and degeneration of the tubular epithe- 
lium; the glomeruli are normal. Only in the last stage of the 
disease is there evidence of interstitial overgrowth and glomerular 
damage, and that is due to secondary contraction. Nephrosis is 
characterized by albumen, casts and erythrocytes in the urine, 
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present to a degree proportionate to the amount of involvement. 
The tubular epithelium is the chief point of attack. Edema is 
characteristic of the advanced stages. The blood-pressure is not 
elevated and renal functional tests are normal. Anorexia and 
watery diarrhea appear in well-marked cases. Eye-ground changes 
do not occur, and recovery is the rule. Several subdivisions of 
the main group of nephrosis may be added, such as secondary 
nephrosis, in which the offending agent is well known; characteristic 
nephrosis, with which unique pathological pictures occur, such as 
glycogen deposits in diabetes, necrotizing nephrosis seen in bichlo- 
ride poisoning, and complicated nephrosis, of which the amyloid 
kidney is an example. 

2. Nephritis. This type of the disease is characterized chiefly 
by glomerulonephritis, of which there are three stages: (a) Acute 
nephritis in which the glomeruli are principally involved; slight 
degeneration of the epithelium and slight increase in connective 
tissue may also occur. (b) The condition may later pass into the 
second or chronic stage, with increase in the interstitial tissue and 
advanced changes in the glomeruli and tubules. (c) The last, or 
end-stage, with advanced changes in glomeruli, tubules and inter- 
stitial tissue. In this stage hypertension appears; edema is not 
uncommon; there are blood, albumen and casts in the urine, and 
the renal function is impaired with increase of rest nitrogen; the 
eye-ground changes are characteristic. 

To the group of glomerulonephritis may be added a second 
group of focal glomerulonephritis, in which a small area of the 
kidney is involved, a slight albuminuria usually being the only 
finding. Septic interstitial focal nephritis may appear as part of 
general sepsis, and embolic focal nephritis may occur in endo- 
carditis. A third group includes sclerosis of the kidney, consisting 
of primary sclerosis of the vessels. In the simple type there is 
cardiac hypertrophy and increase in blood-pressure, but the rest 
nitrogen is normal, renal function is good and eye-grounds are 
normal. The principal danger, from a clinical point of view, is 
that of vascular accidents. If the primary sclerosis is complicated 
by secondary nephritis there is added to the picture loss of flesh, 
anemia, cerebral symptoms, rise in rest nitrogen, impaired renal 
function and ultimately uremia. 

Floyd has emphasized the differences in conception of these two 
classifications in a careful analytical study. Volhard and Fahr 
conceive of the pathological changes in the kidney as falling into 
three main groups: (1) Nephrosis, in which the tubular epithelium 
is chiefly attached; (2) nephritis, in which the changes are primarily 
glomerular; (3) sclerosis, in which the blood supply is the chief 
point of attack. Delafield, on the other hand, conceives of the 
kidney as being either acutely or chronically inflamed, and makes 
the classification depend on whether the kidney is of the exudative, 
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degenerative or proliferative type. He also adds to his classifica- 
tion, acute and chronic congestion. 

Kolischer, in his classification, adds to the foregoing groups— 
pyelitis and pyelonephritis—which, of course, must be kept in 
mind as an integral part of renal lesions. 

Epstein’s classification is in most points similar to that of Volhard 
and Fahr, but he calls attention to a type of chronic nephrosis in 
which myxedema plays a part, and which must therefore be consid- 
ered from the endocrine point of view. 

Fischer places less emphasis on the particular type of renal tissue 
involved in renal diseases, but conceives of all types of nephritis 
as parenchymatous. ‘Thus, in focal nephritis only a part of the 
parenchyma is involved. In vascular disease the parenchyma is 
affected secondarily through the vascular changes. In _ toxic 
conditions the parenchyma is reached by way of the blood and 
lymph streams. 

Effect of Mercury and Arsphenamine on Renal Activity. The 
study of the effect of treatment for syphilis on the kidney resolves 
itself largely into the effect of mercury and arsphenamine on renal 
activity. According to the foregoing classifications, the action. of 
these drugs has been found to cause the pathological condition 
known as nephrosis or degeneration of the kidney. According to 
past experience in dealing with the normal kidney, therefore, the 
effect of arsenic and mercury has been found to consist of degen- 
eration of the tubular epithelium, with the presence of casts, albu- 
men and pus in the urine, edema in the later stages, normal renal 
function, normal rest nitrogen and either complete recovery or 
death. 

However, in the series of cases reported here the problem is 
complicated by the type of case with which one has to deal. Syph- 
ilitic patients are encountered who have focal nephritis, chronic 
nephritis, primary sclerosis, acute nephritis of intercurrent infec- 
tion, nephrosis and pyelitis or pyelonephritis, as well as normal 
kidneys. The problem as it presents itself is, therefore, that of 
ascertaining the action of antisyphilitic drugs on normal and abnor- 
mal patients, the relative damage done to each and the relative 
permanency of this damage. A group of patients who have renal 
complications of definitely syphilitic origin is also encountered. 
This group is of sufficient importance to deserve special discussion 
at this point. The most important type of syphilitic lesion of the 
kidney is acute syphilitic nephritis. Waldorp and Behr add to 
the acute syphilitic changes of the kidney, the multiple fibrous type 
or gummatous type of kidney, primary syphilitic sclerosis of the 
renal vessels, interstitial syphilitic nephritis and paroxysmal hemo- 
globinuria. Acute syphilitic nephritis seems to have been demon- 
strated as a clinical entity beyond all reasonable doubt. The later 
changes, such as gumma and syphilitic sclerosis, unless confirmed 
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at necropsy, must be regarded with more or less doubt in a given 
case, since therapeutic response is here complicated by many fac- 
tors, such as rest, diet and the tonic effect of arsphenamine, which 
are a part of the treatment for syphilis employed in the Mayo 
Clinic. 

Stengel and Austin, in 1915, made some interesting observations 
on the probable syphilitic nature of certain cases of chronic nephri- 
tis in syphilitics. Their study largely hinged on the observation 
of doubly refractile lipoid bodies in the urine, to which attention 
had been called by Munk. In 6 cases, in which there was definite 
evidence of nephritis and also syphilis, they found doubly refract- 
ing lipoid bodies in every instance. In 14 non-syphilitic cases, in 
which there was nephritis, there were lipoid bodies in 5. Stengel 
and Austin assert, however, that only 1 case was encountered in 
which syphilis was absent, and yet large amounts of doubly refrac- 
tile lipoid bodies were found. Aside from this series of cases, in 
which a special study was made of the lipoid bodies, most of the 
instances in the literature of chronic nephritis of syphilitic origin 
are open to more or less suspicion. Weisfelt, for example, has 
reported the case of a man, aged forty-eight years, with fever, 
dyspnea, insomnia, ascites and anasarca. The urine contained 1 
per cent albumen, and the Wassermann reaction was positive. 
There was no response to treatment for syphilis and the case ter- 
minated fatally. One wonders whether evidence is sufficient in 
such a case to warrant the diagnosis. 

The response of the kidney in cases of acute syphilitic nephritis 
to treatment for syphilis is the chief and final diagnostic phenome- 
non in this condition. Mercury seems to be the less desirable 
because of its slow action and high renal toxicity. Arsphenamine, 
on the other hand, has the advantage of having a rapid action on 
the spirochetes and less toxicity for the kidney. A case previously 
reported by Stokes illustrates the advantage of arsphenamine over 
mercury. Mercury, according to his experience, may prove bene- 
ficial for a time, but recurrence is prone to occur, and permanent 
results are difficult to obtain. The margin of safety between the 
therapeutically efficient and the toxic dose is also very narrow. In 
using arsphenamine the dosage should be small and given at com- 
paratively frequent intervals. If given in too massive doses renal 
embarrassment may result. Neoarsphenamine is probably prefer- 
able. No case was encountered in this series which could be 
considered true syphilitic nephritis. I wish to call attention, 
however, to two cases which had many points in common with this 
condition, and which also illustrate the care which must be exercised 
in diagnosis. 


Case A2S80104 (reported by Stokes).—It will be noted that this 
case might well have passed for genuine acute syphilitic nephritis, 
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except for the fact that no permanent therapeutic response to 
treatment was obtained. 


CasE A251644.—The condition also did not respond to treatment 
for syphilis, although nephritis developed during the latter part of 
treatment. 


As has been indicated, therapeutic response is the crucial point 
in the diagnosis of acute syphilitic nephritis—a fact which has 
served to establish this condition as an entity. Karvonen, Fournier 
and Hoffman were among the first to recognize it. By this stand- 
ard Karvonen could only accept as authentic 25 cases out of 92 
which had been reported as such. Fournier reported 26 cases 
from his experience, and Hoffman had seen only 6 cases up to 
1913. Since then cases have been reported by Stokes, Symmers, 
Cole, Day, Elliott and Todd and Silverman. Aside from the thera- 
peutic response, other points to be emphasized in the diagnosis of 
acute syphilitic nephritis are the presence of early syphilis, acute 
nephritis, the elimination of any other possible cause and special 
phenomena, such as doubly refractile lipoid bodies in the urine and 
perhaps spirochetes in the sediment of catheterized specimens of 
urine. 

Reaction of Apparently Normal Kidney to Arsphenamine and Mer- 
cury. A series of 128 patients receiving 271 individual courses of 
treatment was studied to determine the effect of arsphenamine and 
mercury on the normal kidney. So far as could be determined, 
there was no evidence of renal damage or irritation in any of these 
cases. The urine was normal on a single examination of a twenty- 
four-hour specimen; blood-pressures were within normal limits. 
There was no evidence of marked arteriosclerosis, and no clinical 
evidence of nephritis. The treatments to which the patients were 
subjected consisted of arsphenamine or neoarsphenamine and mer- 
cury, administered at the same time. The usual arsphenamine 
course consisted of six injections given at weekly intervals, ranging 
in dosage from 0.4 to 0.6 gm. ‘The mercury was given either in 
the form of intramuscular injections of mercury succinimide, } to 
1 grains daily, or as 30-grain mercurial inunctions, six a week in 
courses of forty to eighty. The evidences of renal irritation or 
damage discussed do not include an exhaustive study of renal 
function, but are at least those criteria which are most commonly 
employed and available in therapeutic practice. The factors 
studied were the presence of casts, albumen, pus cells and erythro- 
cytes in the urine, evidence of increased blood urea or urea nitro- 
gen, phenolsulphonephthalein excreting power, evidence of edema 
and the presence of nausea, headache, depression or other subjec- 
tive symptoms of severe renal impairment. 
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Throughout this study the grade of urinary abnormality in indi- 
vidual items is recorded on a scale of 1 to 4. 

From the standpoint of frequency of pathological constituents in 
aggregate treatment, in the 271 courses given to 128 patients with 
normal kidneys the following results were obtained. There were 
no hyaline or granular casts present in 57 of the courses; casts 1 
were present in 88; casts 2 in 71; casts 3 in 36; casts 4in 19. In 
other words, on the basis of the 271 courses there were casts 2 or 
above in 46 per cent. In 84 courses there was no albumen present; 
in 143 courses there was albumen 1; in 37, albumen 2; in 7, albu- 
men 3; in no course was there albumen as high as 4. There was, 
therefore, albumen 2 or above in 16 per cent. 

In 71 courses no pus was found; in 157 there was pus 1; in 35, 
pus 2; in 6, pus 3, and in 2, pus 4. There was, therefore, pus 2 or 
above in 15 per cent. Only four times in the 271 courses were 
erythrocytes present. 

In 271 courses given to 128 patients who had normal kidneys, 
but who reacted definitely to treatment, 46 per cent had a very 
marked increase in hyaline and granular casts under intensive com- 
bined arsphenamine and mercury treatment; 16 per cent had a 
marked rise in albumen, and 15 per cent a marked increase in pus 
cells. Erythrocytes were rarely present and few in number. 

From the standpoint of the individual patients, in only 35 of 
the 128 cases were the urinary findings sufficiently abnormal to 
call for the determination of the blood urea, and phenolsulpho- 
nephthalein excreting power. With only two exceptions, the phe- 
nolsulphonephthalein was above 40 per cent, and the blood urea 
was below 30 mg. for each 100 cc. In 1 case the phenolsulpho- 
nephthalein output was 35 per cent in two hours and fifteen min- 
utes, and the blood urea 34 mg. per each 100 ce of blood. In the 
other case the intramuscular phenolsulphonephthalein was 35 per 
cent, and the blood urea 60 per cent. 

In no case was there evidence of severe renal damage, as indi- 
cated by edema, toxic headache, nausea, vomiting or impending 
coma. The blood-pressure estimations were not recorded in a 
sufficient number of cases to afford reliable data, but in a few cases 
in which comparative readings were made there was no change in 
the readings. 

Fig. 1 illustrates a typical case of renal irritation while under 
combined arsphenamine and mercury treatment. 

As has been noted, these patients were treated with mercury 
and arsphenamine or neoarsphenamine; the majority received 
arsphenamine, only 6 per cent receiving neoarsphenamine. This 
number is, perhaps, too small from which to draw definite conclu- 
sions, but it was found that only 23 per cent of the patients devel- 
oped casts 2 or above; 23 per cent, albumen 2 or above; 18 per cent, 


pus 2 or above. In a larger series these data might be different, 
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but in general it would seem to indicate that neoarsphenamine is 
less toxic to the kidney than arsphenamine. This fact has been 
noted by other investigators (Kolmer and Lucke). 

The question suggests itself as to whether there is an increasing 
tendency for the kidney to react to arsphenamine and mercury as 
the combined treatment of the patient progresses. This point 
was studied with regard to 54 patients who fulfilled the following 
requirements: 
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Fic. 1.—Case A313244. Characteristic irritation reaction of normal kidney under 
treatment for syphilis. Note the pressure of casts without other abnormal findings. 


They had normal kidneys at the outset, they had all received 
two courses or more of treatment for syphilis and they had received 
both mercury and arsphenamine during each course. In 30 of 
the 54 cases there was a tendency for casts to increase, in 22 for 


albumen to increase and in 7 for pus to increase. In 14 cases 
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there was a tendency for the casts to decrease, in 7 for albumen 
to decrease and in 9 for pus to decrease. In 11 cases the casts 
remained the same, in 26 the albumen remained the same and in 
39 the pus remained the same. ‘Thus there was a tendency for 
the casts to increase as the courses progressed in 55 per cent of 
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Fia. 2.—Case A291062. Return of the kidney to normal without treatment for 
nephrosis. 


cases, and to decrease in 26 per cent. Albumen tended to increase 
in 40 per cent, and to decrease in 13 per cent. Pus tended to 
increase in 13 per cent and to decrease in 16 per cent. These 
data, in general, seem to indicate an increasing reactivity on the 
part of the kidney as treatment is prolonged. A few cases dis- 
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played this increasing reactivity to mercury in particular, in a 
striking manner (Fig. 9). In 1 case, after several years of treat- 
ment, the kidney reacted sharply to a single injection of mercury 
salicylate. The relative reactivity of the kidney to mercury and 
arsphenamine will be discussed later. 

The question naturally arises as to whether the irritation results 
in permanent or temporary damage to the kidney. The answer 
has been intimated in part by the fact that in no case throughout 


| 
QW 
z 
< 
Pet +—4 12 MERCURY 
succinmioe 
| N 


z 
SESS 
I Wepol 
st 
| po 
we" 
30 INUNCTIONS 
« 
| tats 
a 48 INUNCTIONS 
T T 4 
| 
these? 
zi} 
4 
| T 
a | | 
& 
| 
© } + 
| oo 
r 31 MERCURY 


Fig. 3.—Case A345695. ‘‘Neurogenous”’ or cord bladder with very few casts, under 
antisyphilitic treatment. 


its course was there serious renal impairment, as indicated by 
blood-urea determinations and by the phenolsulphonephthalein 
excreting power; also that no clinical evidence of severe intoxica- 
tions was noted, such as edema, headache, nausea or impending 
uremia. The slight abnormality induced by prolonged treatment 
is suggested by the urinary findings. Of the 128 patients whose 


kidneys were at first normal, and who received 271 courses, only 


24 (8 per cent) had casts 2 or above at the end of the individual 
course. Only 21 (7 per cent) had albumen 2 or above, and only 


{SS MC FARLAND: REACTION OF KIDNEY TO TREATMENT OF SYPHILIS 


21 (7 per cent) had pus 2 or above. Thirty-six patients had several 
courses of treatment and were observed for at least several months 
after treatment was completed. It was found that 0.7 per cent 
had casts 2 or above, 0.5 per cent had pus 2 or above and 0.5 per 
cent had albumen 2 or above. The condition of practically all of 
these patients, therefore, returned to normal after treatment was 
stopped. Many of the patients have been observed over a period 
of two or three years, and it seems reasonably certain that the 
effect of combined arsphenamine and mercury treatment of patients 
with normal kidneys is transient rather than permanent, and that 
while kidneys may become increasingly sensitive to treatment as 
it progresses, a return to normal is almost certain. 

It seems apparent from the foregoing that no one course resulted 
in serious renal damage, in spite of an increasing tendency to renal 
reactions, so far as urinary findings show. It was, however, 
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thought advisable to ascertain if there was less tendency for the 
urine to return to normal, as patients were given repeated courses 
of treatment. It was found that the casts remained 2 or above in 
9 per cent, albumen 2 or above in 6 per cent, and pus 2 or above in 
3 per cent of patients receiving one course. Of patients receiving 
two courses, 12 per cent ended with casts 2 or above; 11 per cent, 
albumen 2 or above; 5 per cent, pus 2 or above. Of the patients 
receiving three courses, 8 per cent ended with casts 2 or above, 5 
per cent with albumen 2 or above and 9 per cent with pus 2 or 
above. Of those receiving four courses, 6 per cent ended with 
casts 2 or above, none with albumen 2 or above and none with 
pus 2 or above. 

It is probable, therefore, that, provided a sufficient rest interval 
is allowed, namely one to three months, the kidneys will return 
to normal after at least four courses of treatment. The fact that 
a patient has had a renal flare-up from treatment during one 
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course is no reason why second, third and fourth courses should 
not be given, if properly managed. 

The patients reviewed thus far have been treated by the com- 
bined administration of arsphenamine and mercury. The use of 
arsphenamine and mercury, as employed in the treatment of 
syphilis, has been seen to result in a form of renal irritation which 
can be expected to disappear rapidly. It is of interest to note 
just what part each drug plays in the irritation of the kidney. 
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Fia. 6.—Case A273325. Toxic nephrosis superimposed on chronic nephritis 


In a study of the pathological changes produced in the kidney 
of animals by arsphenamine and mercury, Kolmer and Lucke found 
that the greatest damage is done to the epithelium of the tubules, 
consisting, chiefly, of cloudy swelling and fatty degeneration of 
the cells, with shrinking or dilatation of the tubules, which were 
often occluded by casts, erythrocytes and leukocytes. Changes 
were most marked in the convoluted tubules, but were also found 
in the collecting tubules. These authors note also, to a less extent, 
distention or shrinkage of the glomeruli, and certain evidence of 
interstitial new-cell formations. Menten used mercuric chloride 
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in rabbits and found the chief pathological lesion to consist in 
degenerations of the epithelial cells of the convoluted tubules. 
These changes occurred in a remarkably short time, in some cases 
in from three to five minutes after injections. 

Beinhauer gave calomel to a series of patients, and found that 
mercury could be detected in the urine up to the fifth or sixth day 
after administration. He also found that the urine contained casts 
and albumen up to the fourth day after administration; the urine 
soon returned to normal, and he concluded that the damage was 
transient. 
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Fia. 7.—Case A307472. Effect on the kidney of intercurrent infection while under 
treatment. 


While the literature seems to emphasize the greater tendency 
of mercury to produce renal irritation, as compared with arsphena- 
mine, certain authors have pointed out the irritating effect of 
arsphenamine on the kidney. Elliott and Todd seem to con- 
clude, from a study of 25 cases treated with arsphenamine, that 
there is impairment of renal function, as indicated by thé phenol- 
sulphonephthalein output and blood-urea findings, yet their data 
show so little reduction in function as to make this point rather 
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Fig. 8.—Case A288578. 
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doubtful. Mohr has reported 3 cases in which he believes severe 
renal injury resulted from the administration of arsphenamine. 
Schlasberg has reported 27 cases in which casts and albumen 
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Fic. 9.—Case A160404. Gradual development of an extreme grade of intolerance 
to mercury in a patient under observation for four years. From an excellent toler- 
ance of intensive mercurialization his ability to withstand mercury fell to the point 
where he could not even take small inunctions, though the urine was entirely normal 
between times. 


appeared in the urine after arsphenamine was given, which led 
him to believe that the matter is of importance. Wechselmann 
has reported several cases of definite renal irritation following the 
administration of arsphenamine. 


Bl-€2 
| 
t 


MC FARLAND: REACTION OF KIDNEY TO TREATMENT OF SYPHILIS 493 


The pathological changes in the kidney, under mercury and 
arsphenamine, seem to fall into the group of nephrosis, as defined 
by Volhard and Fahr’s classification, or to correspond to what 
Delafield calls “degeneration of the kidney.” The urinary findings 
consist of the presence of casts, albumen, pus, and occasionally 
erythrocytes. ‘The renal function is unimpaired, and edema, head- 
ache, nausea, diarrhea and coma occur only in advanced cases. 

In order to determine the relative parts played by arsphenamine 
and mercury in the renal reactions in this series, two groups of 
patients were studied, who were treated by one or the other of 
these drugs. Eighty-four patients with renal irritation, who 
received arsphenamine only, had normal urine at the outset. Of 
these, 8 per cent developed casts 2 or above, 7 per cent developed 
albumen 2 or above, and 9 per cent developed pus 2 or above. 
Fig. 4 illustrates a rather marked flare-up, which may occur with 

-arsphenamine only. On the other hand, in a series of 28 patients 
with renal irritation, who had received only mercury, it was found 
that 32 per cent developed casts 2 or above; 21 per cent, albumen 
2 or above; 18 per cent, pus 2 or above. It is apparent that marked 
renal irritation is decidedly more common in patients under mer- 
curial treatment alone than under arsphenamine treatment alone. 
Fig. 5 illustrates a renal flare-up which may occur under mercurial 
treatment. While it may be unwise to grade toxic nephrosis on 
too mathematical a basis, it will be of interest to note that the 
average grade of renal reaction, as measured by the urine, in 
patients who received both mercury and arsphenamine, is approxi- 
mately equal to the average combined reaction caused by mercury 
and arsphenamine given separately, particularly with regard to 
casts, which seem to be the most sensitive indicator of renal irri- 
tation. There was a definite increase in casts in 46 per cent of 
cases under combined treatment, whereas the sum of the increased 
casts in cases under arsphenamine and mercury separately was 40 
per cent. 

No appreciable difference was noted in the rapidity of action on 
the urine between intramuscular mercury succinimide and mercur- 
ial inunctions. About 70 per cent of the patients treated only 
with mercury received the succinimide, while 30 per cent had 
inunctions. Examples were found frequently of rapid development 
of urinary abnormalities under both modes of administration. 

The time required for the kidney to return to normal after the 
administration of mercury was studied in a series of 83 cases. 
The patients received more than one course of treatment and 
were put on mercurial inunetions during the rest period between 
courses. It was found that when a period of one month or longer 
had intervened since the mercury was stopped only 20 per cent of 
patients had casts, albumen or pus, whereas if the rest period had 
been only one or two weeks 80 per cent had slight urinary changes. 
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It seems, therefore, that the kidney, under non-cumulative mer- 
curial treatment, practically recovers completely from intensive 
mercurialization within a month after the drug is stopped. 

Up to this point, as nearly as could be determined, all the patients 
studied had normal kidneys at the beginning of treatment. Several 
groups of patients with abnormal kidneys were next studied with 
reference to their behavior under treatment for syphilis. In the 
cord-bladder group there were 31 patients who had had a cysto- 
scopical diagnosis of tabetic or neurogenous bladder. Sixty-nine 
individual courses were given to the 31 patients; all were treated 
with mercury and arsphenamine simultaneously. All had a great 
deal of pus and albumen in the urine, because of the condition of 
their bladders. However, a remarkably small number developed 
casts while under treatment. In 42 of the 69 courses no casts were 
found. ‘Twenty-one patients had casts 1 only, 5 had casts 2 and 
1 had casts 3. Several explanations for this apparent absence of 
irritation were considered: (1) It was thought that the urinary 
tract, being more or less severely infected, was, as it were, rendered 
immune to slight renal irritation, such as is produced by treat- 
ment for syphilis. (2) It was thought that treatment might have 
been less intensive and more cautiously conducted with respect to 
dosage and intervals because of the infection of the bladder; while 
this was true in certain instances, yet on the average the treatment 
was quite comparable in intensity to that given the normal patient. 
(3) It was thought that the casts might have undergone autolysis 
in the stagnant infected bladders. It is possible that this last 
factor is largely responsible for the apparent immunity of the 
patient with a tabetic bladder to the toxic nephrosis of treatment 
for syphilis. However, this does not seem entirely to explain the 
situation. It will be noted that quite a proportion of patients had 
casts in the urine, and a few had a very considerable amount. One 
patient with a large number of casts in the urine had a cord bladder. 
Fig. 3 illustrates the case of a man, aged sixty years, with a cord 
bladder, who had intensive treatment and very little increase in 
casts. The urines of both patients were twenty-four-hour speci- 
mens, and were examined under the same conditions as those of 
the normal patients. 

The second group of 65 patients receiving 100 courses included 
patients who had renal lesions to start with; those with tabetic 
bladders and pyelonephritis were excluded. These patients were 
treated simultaneously with arsphenamine and mercury. As nearly 
as the pathological conditions could be classified they were chronic 
nephritis without hypertension, 15 per cent; focal nephritis, 45 per 
cent; chronic nephritis with arteriosclerosis and hypertension, 33 
per cent; nephrosis, 3 per cent; nephrolithiasis, 3 per cent. Taken 
as a group, the urines before treatment revealed an average of casts 
2 or above in 6 per cent, albumen 2 or above in 13 per cent, and pus 
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2 or above in 12 per cent. During treatment there were casts 2 
or above in 64 per cent, albumen 2 or above in 30 per cent, and pus 
2 or above in 42 per cent. At the end of treatment there were 
casts 2 or above in 11 per cent, albumen 2 or above in 7 per cent, 
and pus 2 or above in 15 per cent. It would appear that in this 
group, according to urinary findings, the reaction to mercury and 
arsphenamine was more severe than in the group of normal cases. 
However, the kidneys returned practically to the condition present 
before treatment was started. In other words, a toxic nephrosis 
had been superimposed on abnormal kidneys, and when the neph- 
rosis passed off, the kidneys were left in practically their original 
condition, thus indicating that because a patient with syphilis 
happens to have a damaged kidney, treatment for syphilis is not 
necessarily contraindicated. 

Fig. 6 is an example of nephrosis superimposed on nephritis 
with its end-result. This case was diagnosed clinically as chronic 
nephritis. It will be noted that treatment was fairly intensive, 
and that there was an increase of casts and pus cells and a few 
erythrocytes, together with temporary increase in the blood urea. 
The urinary findings eventually, however, returned approximately 
to the former status and the blood urea was lowered. Wilder 
believes that nephrosis had been superimposed on a chronic nephri- 
tis, but that no damage had been done. 

The influence of age on renal irritability was next considered. 
Of the patients starting with normal kidneys 62 per cent were more 
than forty-five years of age. While these patients were under 
treatment casts 2 or above developed in 53 per cent, albumen 2 or 
above developed in 15 per cent, and pus 2 or above developed in 
12 per cent. It will be noted that while the increase of casts is 
slightly greater in this group than in the entire series, the increase 
of albumen and pus is slightly less. It is probably fair to conclude 
that no appreciable difference in reaction was noted in the group 
of patients more than forty-five years of age, as compared with 
the entire group. While the end-results, so far as the kidney is 
concerned, are quite satisfactory after treatment for syphilis, as 
employed in the Mayo Clinic, the impression should not be given 
that the management of these cases may be conducted carelessly, 
nor should it be inferred that any form of treatment for syphilis 
may be used with similar results. The opinions expressed in this 
paper apply only to the use of arsphenamine and mercury, as 
outlined, and to the management of cases, as carried out in the 
Section on Dermatology and Syphilology of the Mayo Clinic. 

Treatment of Nephrosis. In order to determine the effective uses 
of collateral medical measures employed in the Section on Derma- 
tology and Syphilology in controlling renal disturbances of patients 
with syphilis under mercury and arsphenamine treatment, the 
following summary was made: The collateral treatment consists 
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of: (1) Alkalization, that is, the daily administration by mouth 
of a powder containing 1 dram each of sodium citrate and potas- 
sium bitartrate; (2) placing the patient on a low-protein, salt-free 
diet; (3) removing all detectable foci of infection, such as infected 
teeth or septic tonsils; (4) stopping the use of mercury temporarily. 
One or several of these measures were used in most cases. A 
series of 219 courses of treatment were studied. All of the patients 
had normal urine to start with and all had very definitely abnor- 
mal urine during treatment. ‘Twenty-five of the 180 patients 
improved with alkalization alone; none with low-protein, salt- 
free diet ; 27 with the removal of septic foci; 7 by combining alkaliza- 
tion and low-protein, salt-free diet; 5 by combining alkalization 
and the removal of foci; none by low-protein, salt-free diet and 
removal of foci; 12 by removing foci, alkalization and low-protein, 
salt-free diet; 19 by alkalization, removal of foci, low-protein, salt- 
free diet and stopping mercury temporarily; 36 by stopping mer- 
cury alone; 49 returned to normal without treatment, the mercury 
and arsphenamine being continued. Thirty-nine patients did not 
improve by similar measures; 8 had alkalization alone; none had 
low-protein, salt-free diet; 7 had foci removed; 1 had a combina- 
tion of low-protein, salt-free diet and alkalization; 4 had foci 
removed and alkalization; none had foci removed and low-protein, 
salt-free diet; none had low-protein, salt-free diet, alkalization 
and foci removed; 4 had low-protein, salt-free diet, alkalization, 
foci removed and mercury stopped; 2 had mercury stopped only, 
13 did not have treatment. 

Because of the various combinations of treatment in individual 
cases, it is difficult to draw conclusions with regard to the ‘value 
of any particular measure. It is significant, however, to note that 
of the patients who improved promptly after a flare-up, 53 per 
cent had some combination of these therapeutic measures, while 
47 per cent had no treatment, or only withdrawal of the mercury. 
Of those who did not show prompt improvement, 62 per cent had 
had some of the treatments mentioned and 38 per cent had not. 
These data seem to show that ordinarily the irritation of the kidney 
which occurs under treatment for syphilis has a marked tendency 
spontaneously to return to normal, regardless of treatment. While 
the measures employed seemed to hasten the process in some 
instances, yet the effect cannot be said to be very striking. With- 
drawal of mercury seemed to be the most important single pro- 
cedure in relieving the kidney of its added burden. 

Several examples may be given of the peculiar situations which 
arise in the management of patients with renal disorders. One 
patient (Case A292019) with nephritis, who was very sensitive to 
the drugs administered, made little if any response to therapeutic 
measures, and eventually the urine returned almost to normal. Fig. 8 
illustrates the good effect obtained by withdrawing mercury. In 
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the first and third courses, when mercury was given, there was 
definite evidence of renal irritation, while in second and fourth 
courses, when mercury was not given, the urine remained practi- 
cally normal. In another case (A320763), the foci of infection were 
not removed, yet the urine returned tonormal. Inone case (A183849) 
in which the foci of infection were cleared up, there was a definite 
kidney flare-up later in the treatment. Fig. 1 seems to illustrate 
the beneficial effects of alkalization, low-protein, salt-free diet and 
removal of foci. Fig. 2 illustrates a case which returned to normal 
without treatment. That intercurrent infections may increase the 
irritability of the kidney has often been noted. Fig. 7 illustrates the 
case of a patient who developed bronchopneumonia while under 
treatment. The irritability of the kidney is evident, although the 
eventual outcome is satisfactory. 

Conclusions. 1. Reaction of the kidney to mercury and arsphena- 
mine, as employed in the treatment for syphilis consists in what, 
according to Volhard and Fahr’s classification, is nephrosis. The 
pathological condition is essentially a more or less marked degen- 
eration of the epithelium of the renal tubules. 

2. Urinary findings consist of hyaline or granular casts, albumen, 
pus and erythrocytes. 

3. Casts are the most sensitive indicator of renal irritation. 
They are usually first to appear and are more numerous than 
albumen or pus. 

4. Erythrocytes should be rarely encountered in the urine of 
patients with normal kidneys under treatment for syphilis. 

5. Lowering of the phenolsulphonephthalein excreting power of 
the kidney and elevation of urea in the blood are rarely encountered 
under treatment for syphilis. 

6. In no case observed was renal damage sufficient to cause 
edema, headaches, nausea, impending coma, or other signs or 
symptoms of severe renal damage. 

7. Practically all patients who have had a characteristic renal 
reaction to treatment, return to normal again if given sufficient 
time. 

8. Arsphenamine alone, when properly prepared and given, 
‘auses only slight renal irritation. 

9. Neoarsphenamine appears to cause less reaction than arsphena- 
mine. 

10. Mercury is by far the most important factor in renal irritation 
under treatment. 

11. Whether mercurial inunctions or intramuscular injections of 
mercury succinimide are given, seems to make little difference in 
the time of appearance or extent of renal irritation. 

12. The renal irritation resulting from combined arsphenamine 
and mercury treatment is practically equivalent to the sum of 
that produced by the two crugs given separately. 
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13. Approximately one month is the proper time to allow for 
the urine to return to normal after stopping non-cumulative mer- 
curial treatment for syphilis. 

14. Acute syphilitic nephritis must not be confused with acute 
nephritis in a patient with syphilis. The condition may so closely 
simulate true syphilitic nephritis that a therapeutic test with 
arsphenamine is the only means of reaching a diagnosis. 

15. Patients with cord bladders, under treatment for syphilis, 
have very few casts in the urine. This may be due, in part, to dis- 
integration of the casts in bladders with residual urine, but several 
facts seem to indicate that the kidneys of such patients are really 
less reactive than the normal ones, and stand intensive treatment 
fairly well. 

16. Patients who have damaged kidneys, as evidenced by chronic 
nephritis, nephrosis, focal nephritis and so forth, show a higher 
degree of reactivity to treatment than normal patients, but recovery 
seems to be quite as satisfactory. 

17. Intercurrent infections, such as bronchitis or bronchopneu- 
monia occurring in a patient under treatment, may cause an addi- 
tional flare-up, but such a complication need not contraindicate 
future treatment from the renal standpoint. 

18. There is a certain tendency for more severe reactions to 
occur as treatment progresses. 

19. If sufficient time for recuperation is allowed repeated courses 
of treatment may be given, at least up to three or four, without 
causing significant renal damage. 

20. Age is not, as such, a contraindication to treatment for 
syphilis. 

21. There is a marked tendency for spontaneous recovery from 
the renal irritation, even in the face of continued administration 
of the drugs. 

22. General measures which may influence the toxic nephrosis, 
such as removal of foci of infection, alkalization of the patient 
and low-protein, salt-free diet, may be of some value in certain 
cases, although the results are not uniform nor striking. 

23. Stopping the administration of mercury is the most effective 
means of bringing the urine back to normal. In view of the good 
prognosis with regard to the nephrosis, the mercury should not 
be stopped too frequently; the rest periods should be sufficient to 
control the situation. 
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OBSERVATIONS UPON THE GROWTH AND LENGTH OF THE 
HUMAN INTESTINE. * 


By Joun Bryant, M.D., 


BOSTON, 


Introduction. ‘The lectures on ‘The Anatomy of the Intestinal 
Canal and Peritoneum in Man,’ delivered last week by Mr. Treves 


* Read before the annual meeting of the American Gastro-enterological Asso- 
ciation, Atlantie City, April, 1923. Original data for this article obtained in 1912- 
1914 through the courtesy of Profs. Pick and von Hansemann, of Berlin, Prof. 
Frankel, of Hamburg, and the students then working in their pathological institutes 
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at the Royal College of Surgeons, demonstrate the absurdity of a 
prevalent idea that human anatomy is a worked-out science. This 
notion is not only an error, but an evil, like all other fallacies con- 
nected with scientific questions. 

“The brilliant results of microscopical research have decidedly 
seduced many scientific anatomists from their old enthusiasm for 
naked-eye dissection. The experience of Mr. Treves has shown 
that much remains to be done, and always will remain to be done 
in the dissecting-room, without the aid of any lens, excepting those 
which are necessary, in the form of a pair of spectacles, should the 
dissector suffer from a disorder of accommodation. 

“Tt cannot be doubted, however, that the great evil involved in 
the belief that the end of human anatomy has been reached, is an 
excessive confidence in text-books on the subject. It should never 
be forgotten that a text-book is essentially transitory in character, 
being a summary of knowledge brought down to the date of its 
publication, and prepared in a form suitable for instruction. Yet 
the assertions of text-books are too often held to be sacred traditions. 

“The account of the cecum as given in works of anatomy would 
appear to be very ancient. It can be traced back, by the lecturer, 
from book to book, through many literary generations; and through- 
out its long history it seems to have undergone little or no alteration. 
It is one of those descriptions, we are reminded, that form a real 
anatomical property, and that descend from one author to another 
with the precision of entail. A more fertile source of error could 
hardly be conceived; yet we are all aware that similar traditions 
concerning every part of the human body are handed down from 
text-book to text-book, while their incorrectness is overlooked by 
thousands of good observers and patient dissectors. All of us are apt 
to forget that, in science, nothing written must be taken for granted.” 

Although the above paragraphs were written in 1885, by the edi- 
tor’ of the British Medical Journal, they apply equally well today 
with regard to many persisting anatomical properties and text- 
book traditions. In fact, more than a generation after the original 
lectures upon “The Anatomy of the Intestinal Canal and Peri- 
toneum in Man” were delivered by Treves, many of Treves’ own 
statements concerning the growth and length of the intestine, con- 
tinue to be handed on from text-book to text-book; yet proof is 
available that some of these statements themselves fall within the 
classification of “anatomical properties.” 

The objects of this paper are as follows: To review some of the 
findings of previous investigators; to correct some of their statements 
which cannot be verified; and to present for consideration additional 
data upon the growth and length of the human intestine not hitherto 
available, because based upon original material until now unreported. 

Literature. Interest in the general subject of intestinal length 
is by no means of recent origin, as witness the writings of Spigelius,” 
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who in 1632 concluded that the ratio of body length to intestinal 
length was about 1 to 6. Many later writers have concerned 
themselves with this subject. Thus Meckel!’ in 1817 established the 
variability of the relationship between fetal body length and fetal 
intestinal length; he correctly stated that although in the early 
fetus the intestine is relatively short, the full term fetus has acquired 
an intestinal length even greater in relation to body length than is 
found at any subsequent period of life. 

Later in the last century, Crampe,® Custor,® Cuvier? and Werner,”* 
studied exhaustively the question of intestinal length in the lower 
animals, and their researches in comparative anatomy doubtless 
may have served as one point of departure for recent communica- 
tions, as by Bean,? Bryant,‘ Swaim” and others, upon a possible 
existence of contrasting body types in the human. 

Frequent references exist in the literature, to the possibility of a 
correlation between intestinal length and race or nationality, this 
idea being perhaps based upon a reported apparent correlation in 
the lower animals between intestinal length and the degree of diges- 
tibility of the habitual foods of these animals. These attempts at 
correlating intestinal length with racial characteristics have not 
in general yielded definite results, doubtless because the cases 
studied all came from not sufficiently widely separated parts of 
Europe. But two articles by Deakin,’ and Lamb," suggest that 
some such racial factor in intestinal length may in fact exist. Thus, 
Deakin reporting on the length of the intestine in India, recorded 
an average distinctly longer than the accepted European average; 
and Lamb, reporting upon the length of the intestine of American 
negroes, recorded an even higher average, with a maximum of 40 
feet for the length of the small intestine alone. 

The two papers which the writer considers most deserving of 
attention, are those by Treves* and by Dreike.? They are deserving 
of attention for very different reasons. Dreike has presented the 
most careful study of intestinal length to which the writer has had 
access. The article by Treves on the other hand, bases statements 
in regard to intestinal length upon a minimum of scientific informa- 
tion other than his own frequently unsupported assertion: yet 
because this article by Treves is one of the best known upon the 
subject in the English language, and because it continues to be so 
widely used as a basis for reference in the text-books of today, it 
must be seriously considered. It is to be remembered that Treves 
devotes only a few of his opening paragraphs to the subject of intes- 
tinal length, and it is to the subject matter of these opening para- 
graphs only, that reference is here made. 

It will be seen from a consideration of Table A, that with the 
exception of the present work by the author, Dreike has investi- 
gated a distinctly larger number of cases than any one working in 
this field; in one respect, the total number of children examined, 
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he has examined more cases than any one else. He seems however 
like some of his predecessors to have fallen into error, by devoting 
an undue amount of attention to mere methods of measurement, 
neglecting meanwhile to limit as nearly as possible to one, the 
number of variables in any given group of cases under consideration. 
The number of cases in each of his groups may be adequate, but 
when he attempts to determine for instance the possible effects 
of inflammation of the intestines upon intestinal length, he must 
compare the measurements from this abnormal group with the 
findings of a so-called normal group; one fallacy is that he uses as 
normals, figures arrived at only after including wide variations in 
height, age, etc. In a word, there is little evidence that he took 
sufficient care to establish accurate normals with which to compare 
his subsequent findings. 

Summarizing his own findings and comparing them with those 
of his predecessors, Dreike* concluded that in the child the question 
of sex made no difference in regard to intestinal length. He was 
correct in agreeing with Rolssenn,'* that the adult male intestine is 
longer than that of the adult female. Dreike reported that Meckel,"” 
Crampe,®> Beneke,? and Frolowsky" agreed with him that in the 
child (as is the fact) the intestine is relatively longer than in the 
adult, whereas Huschke,'* Henle,” Henning" and Tarenetsky” dis- 
agreed. But Dreike disagreed with Meckel (and rightly so), in 
finding with Frolowsky that the colon is longer (in relation to the 
small intestine) in the adult than in the child. After concluding 
that the question of race or nationality was unimportant, Dreike 
found himself (but this time incorrectly), in agreement with Beneke, 
Tarenetsky, and Kretschmann™ with regard to the existence of a 
short intestinal length in subjects tuberculous or predisposed to 
tuberculosis. 

A critical examination of the scientific basis for many of the 
assertions made by Treves* concerning the growth and length of the 
intestine, does not reveal adequate authority for several of his 
statements. Although his total material, “100 fresh bodies,’’ is 
stated, there is no indication of the actual numbers of males and 
females constituting this total. Treves states that he “derived con- 
siderable information from the dissection of a number of fetuses 
of various ages,” but he neglected to say how many fetuses he dis- 
sected, or whether they were included in his total of “100 fresh 
bodies” above referred to. He gives the length of the small intestine 
for the adult male between the ages of twenty and fifty years, 
but does not indicate the number of cases upon which his figures 
are based. For the adult female, not even the age limits are given; 
merely the intestinal length is stated. This is apparently all the 
evidence necessary to convince Treves himself that “the length 
of the bowel is independent in the adult at least, of age, of height, 
and of weight; nor is the ratio between the measurements of the 
small and large intestine constant.” From this small beginning, 
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he thinks “therefore that it must be allowed that the differences 
in the length of the intestine—differences that, in the lesser bowel 
may actually reach to no less than 15 feet—depend upon physio- 
logical and not upon morphological data.” 

With regard to the growth of the bowel in infancy, Treves makes 
numerous categorical statements which rest upon no adequate 
discoverable scientific foundation. Thus he declares that “in the 
fetus at full term, the length of the intestine and especially of the 
colon, is singularly constant.” 

My observations indicate that this statement is absolutely incor- 
rect; there exists at birth as at all later periods in life, a total varia- 
tion in intestinal length averaging 100 per cent for any grouping 
of cases which one may devise in either or both sexes. Furthermore, 
not only is this 100 per cent variation demonstrable at birth but it 
is present at least as early as the fifth month of fetal life; also, this 
100 per cent variation is demonstrable in both the small intestine 
and in the colon. 

Treves states that the growth of the small intestine is regular 
for the first two months of extrauterine life, that the growth of the 
small intestine has no concern with the general growth of the body, 
and that “all children start life with practically the same length 
of intestine.” He also states that the colon does not increase in 
length during the four months after birth, after which period growth 
is steady and regular. Evidence will be presented indicating that 
these statements also are incorrect. Treves further states that “the 
absence of growth in the colon for at least the first four months of 
extrauterine life, is certainly remarkable.’ This certainly would be 
remarkable if true. Evidence available, however, does not indicate 
that it is true. 

Treves thereafter leads one to infer that at birth, the sigmoid 
loop is uniformly of excessive length, and that in the succeeding 
four months during which there is no growth of the colon, this 
excessive length of sigmoid flexure universally and progressively 
becomes reduced by a readjustment which decreases its length in 
relation to the total length of the colon. The only possible explana- 
tion for such sweeping statements is that they must have been 
based upon an inadequate number of observations. As above 
stated, these conclusions of Treves would not upon the basis of the 
scientific support with which they are provided, be worthy of especial 
notice, were it not for the fact that many of them continue to be 
copied word for word in our current text-books, to the still further 
propagation of incorrect “anatomical properties.” 

Original Data. ‘There are presented herewith, for the most part 
in tabular form, the results of an examination with regard to intes- 
tinal growth and length, of a series of 242 cases of all ages and both 
sexes. In general, this total is composed of 45 fetal cases, 37 children, 
and 160 adults. In the fetal group, are 25 males (body length 
12.5 to 55 cm.), and 20 females (body length 13 to 52 cm.). In the 
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group of children there are 20 males between six months and seven- 
teen years of age, and 17 females between two years and sixteen years 
of age. The adult group is composed of 94 males and 66 females, 
with body lengths between 140 and 185 cm., and ages between 
twenty and eighty years. 

From these larger groups of cases, numerous smaller groups were 
selected for purposes of uniformity with respect to body length, age, 
sex, disease, or any other special subject under consideration. In 
the accumulation of data, continual effort was directed to the elimi- 
nation of as many variables as possible, thus reducing the unknown 
quantities approximately to the one under special review. 

In the presence of a total variation in intestinal length averaging 
100 per cent, minor variations dependent upon methods of measure- 
ment lose some of their theoretical importance. All investigators, 
even Dreike who measured his intestinal lengths with the greatest 
care in situ, have reported increasing length with successive measure- 
ments. Under the conditions offered for my work, it was impossible 
to obtain the measurements in situ. Recourse was therefore had by 
necessity to the making of all measurements of intestinal length 
after removal of the intestine from the body. In view of this fact, 
it is of interest to note that the simple method employed produced 
results more constant than those of previous workers. Thus Dreike, 
using the greatest care was unable to prevent progressive increases 
in intestinal length totaling a meter or more, as a result of repeated 
measurements of the same intestine. Yet the method employed 
by the writer vielded when desired as many as three and four con- 
secutive results not varying by a total of more than 10 cm. When- 
ever an unusually long or short intestine created suspicion of an 
error in measurement, repeated examination verified the accuracy 
of the unusual length. The writer's simple method of measurement 
was the following: After noting that the pathologist had not 
employed undue traction in removing the intestine from the body, 
the intestine was allowed to remain in a pan of water for a period 
of between ten and fifteen minutes, it having been found that this 
delay was necessary in order to allow the intestine to shrink back 
to what might be called its normal length following the unavoidable 
trauma of its removal. The actual measuring was then accom- 
plished by merely running a small portion of the intestine at a time, 
past a 50 cm. rule, the remainder of the intestine always being 
submerged in water. In consequence, very little longitudinal strain 
was necessary and it is perhaps for this reason that it was possible 
to obtain repeated measurements within such a comparatively 
small margin of error. 

In general, the attempt has been made to present in this paper a 
very considerable total of original data, in such form as to make 
them easily and visibly available. For example, there are presented 
Tables I to IV, the actual measurements of intestinal length found 
in the fetus and the child. 
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The merest glance at these Tables I to LV, is sufficient to show that 
whatever the cause of the marked variations in length which occur 
in the small intestine and colon, they do not first begin to appear 
at some indefinite period after birth. These variations in length 
are as obvious at birth as after birth, and they are certainly present 
as early as the fifth month of intra-uterine life. 

rom Table I the inference might be drawn that the rate of intes- 
tinal growth in the fetus, from the ages of 3.5 to 5 months, is some- 
what regular; yet even this apparent regularity in rate of growth of 
the intestine at this very early age might entirely disappear were a 
larger number of cases available. It is to be hoped therefore that 
some future investigator seeking the cause of these demonstrated 
wide variations in intestinal length, may address himself to a study 
of intestinal length in the fetus of less than six months of age. 

In Tables V to VIII inclusive, there are presented in graphic 
form the actual variations in length of the small intestine and colon 
in relation to the four known factors of body length, age, disease 
and sex. 

These variations, figured in percentages, are presented in Tables 
IX to XVI inclusive. 

In Table XVII, is given the percentage increase or decrease in 
length of the intestine, in relation to the same four factors of body 
length, age, disease and sex. 

The indicated high rate of growth of the intestine in the fetus, is 
striking. My figures do not support the statement of Bardeen,' 
who, after carefully studying the rate of growth of the intestine in 
the fetus of less than 1 cm. in length, reports that from a body 
length of 80 mm. to birth, the rate of growth of both the small 
intestine and the colon about equal that of the body. 

On the other hand, it will be noted that with a 20 per cent increase 
in body length in the adult (from 150 to 180 cm.), there occurs an 
increase of only 7.6 per cent in the length of the small intestine, and 
an increase of only 9.2 per cent in the length of the colon. 

The indicated decrease of 7.2 per cent in the length of the small 
intestine during an age increase from twenty to eighty years, is, 
when viewed in association with the indicated simultaneous increase 
of 20.2 per cent in the length of the colon, also worthy of considera- 
tion. 

Tuberculosis proves to be associated not as has been previously 
reported, with a decreased length of intestine, but rather with a 
slight increase of 0.65 per cent in the length of the colon, and an 
increase of 2.9 per cent in the length of the small intestine. 

By contrast, carcinoma and gall stones, the two other diseases 
considered in relation to intestinal length, both prove to be associated 
with a length of intestine somewhat shorter than normal. 
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TABLE IX. SMALL INTESTINE: PERCENTAGE VARIATIONS IN LENGTH 
IN RELATION TO BODY LENGTH. 

Sex Percentages 
Average 
Body length in Total 
centimeters obs length in Less . More 
M F meters show 5m.tO than 
5 m = 7m 
150 to 155 3 14 17 6.05 11.8 70.6 17.6 
155 to 160 S 26 3 5.69 2.9 85.3 11.8 
160 to 165 21 17 38 6.14 10.5 63.2 26.3 
165 to 170 22 3 25 6.38 4.0 64.0 32.0 
170 to 175 22 2 24 6.24 0.0 70.8 29.2 
175 to 180 13 0 13 6.51 7.6 15.7 45.7 
Summary 89 62 151 6.17 6.0 68.8 25.2 
TABLE X.—SMALL INTESTINE: PERCENTAGE VARIATIONS IN LENGTH 
IN RELATION TO AGE PERIODS. 
Body length in 
Spex A verag Percentages centimeters 
(in decades). 
Less 4. More 
M I — than |°.7- °°! than Ay Max. Min 
>m 7m 
20 to 29 9 6 15 6.45 0.0 66.7 33.3 165 182 155 
30 to 39 21 11 32 6.52 3.1 50.0 16.9 166 182 145 
40 to 49 13 13 26 5.99 7.7 | 76.9 15.4 161 185 «149 
50 to 59 . 28 14 42 6.07 9.5 | 69.1 21.4 162 175 149 
60 to 69 18 11 29 5.99 10.3 | 75.9 13.8 | 154 177, 152 
70 to 79. 5 11 16 5.98 6.3 75.0 18.7 158 176 140 
Summary 94 66 160 6.17 6.9 | 68.1 25.0 161 185 140 
TABLE XI.—SMALL INTESTINE: PERCENTAGE VARIATIONS IN LENGTH 
IN RELATION TO DISEASE. 
Body length in 
Percentage centimeters 
Disease — length 
M I movers. | than than | Av. | Maz./| Min 
5m 7m 
Tuberculosis 31 7 38 6.29 5.3 | 65.8 | 28.9) 165 182 155 
Carcinoma 15 13 25 5.86 14.3 | 71.4 14.3 166 IS2. 145 
Gall stones 6 17 23 5.73 13.0 74.0 13.0. 161 


Sex appears as a definite factor in the question of intestinal length 


in the adult, for the male small intestine averages about 12 per cent 
longer than the female small intestine, and the male colon averages 
about 17 per cent longer than the female colon, for the same body 
lengths. 
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Sex 


Male (160 to 165 em.) 
Female (160 to 165 em.) 
Both (155 to 175 em.) 


TABLE XIII. 


COLON: 


Body length 


Feet and inches 


lean 
11" to 51 

1 to 53 
to 
to 
oO to 59 


5’9” to 5/11” 


Summary 


TABLE XIV. 


Age (in decades). 


20 to 29 
30 to 39 
10 to 49 
50 to 59 
60 to 69 


70 to 79 


Summary 


Table XVIII presents two series of ratios, covering three age 
periods as follows: body length in relation to the length of the small 
intestine and of the colon; and the length of the colon in relation to 
the length of the small intestine. 
cases upon which these ratios are based, are more carefully arranged 


Centimeters. 


150 
155 
160 
165 
170 
175 


COLON: 


to 155 
to 160 
to 165 
to 170 
to 175 
to 180 


AND LENGTH 


SMALL INTESTINE: 


IN RELATION 


PERCENTAGE 
TION TO 


Total 


obs 


ent 


PERCENTAGE 


IN 


Total 


obs 


BODY 


OF 


THE 


Average 
length in 
meters. 


Average 
length in 
meters. 


Average 
length in 
meters. 


ILUMAN 


Less 


than 5m 


Less than 
1.25 m 


Less than 


1.25 m 


INTESTINE 


Percentages. 


5 m. to 
7m 


VARIATIONS IN LENGTH 
LENGTH. 


Percentages. 


1.25 m. 
to 2 m. 


VARIATIONS IN LENGTH 
AGE. 


Percentages. 


1.25 
to2 


M 


than: 


IN RELA- 


than 


It is believed that the groups of 


PERCENTAGE VARIATIONS IN LENGTH 
TO SEX, 


re 


than 7m 


IN RELA- 


> 


| 


| | 
21 6.53 4.8 61.9 33.3 
17 5.78 17.7 64.7 17.6 
121 6.11 4.9 23.9 
|| 
— 
1 52 35.3 52.9 11.8 
3 52 11.8 79.4 SS 
3 40) 23.7 57.9 18.4 
2 65 1.0 76.0 20.0 
2 50 83.4 8.3 
a 1 66 0.0 69.2 30.8 
151 1.54 14.6 70.2 15.2 
TO 
— 
n 
15 1.43 13.3 80.0 6 
32 1.58 12.5 75.0 12 I 
26 1.41 23.1 69.2 7 
42 1.53 19.0 64.3 16 
29 1.60 7.2 62.1 20 
Pe 16 1.72 0.0 81.3 1S 
es 160 1.55 15.6 70.0 14.4 
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Disease 


Tuberculosis 
Carcinoma 
Gall stones 


rABLE XVI.—COLON: 


PERCENTAGE 


OF 


TION TO 


Male (160 to 165 em.) 
Female (160 to 165 em. 
Both (155 to 175 cm.) 


TABLE XVII. 


Total 


obs 


THE 


PERCENTAGE VARIATIONS 
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IN LENGTH IN RELA- 
DISEASE. 
Average Percentages 
length in = 
meters Lessthan 1.25m More 
1.25 m to 2m than 2 
1.53 18.4 ened 10.5 
1.39 39.3 50.0 10.7 
1.51 13.0 74.0 
VARIATION IN LENGTH IN RELA- 
SEX. 
Percentages 
Average — — 
length in 
meters. Lessthan 1.25m More 
1.25 m to 2m than 2 rn 
1.62 19.0 52.4 28 6 
1.36 29 64.7 5.9 
1.52 13.2 72.7 14.1 
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Percentage Increase or Decrease in Length in Relation to Four 
Variants: Body Length, Age, Disease, Sex. 


Type of variant 


1. Body length 
Fetal (increase in 
13.4 em. to 50 em. 
Birth to adult (increase in 
length), 50 cm. to 161 em. 
Fetal to adult in 


length), 


increase 


length), 13.4 em. to 161 cm. 


Adult (increase in length), 
150 em. to 180 cm. 
2. Age: 
Increase from 20 to 
3. Disease: 
Tuberculosis 
Carcinoma 


SU vears 


Gall stones 


4. Sex: 
Male 
Female 


or the adult. 


Percentage increases or decreases in 


Small intestine 


Increase 
757.0 
104.0 
1645.0 
7.6 
2.9 
6.5 


Decrease 


- and colon, 1 


length of the intestine. 


Percentage 


Colon increase in 
body lengt! 
Increase Decrease 
744.0 2979 0 
181.0 222.0 
2900.0 1102.0 
9.2 200 
20.2 
0.65 
8.5 
0.65 
6.5 
10.5 


52 m 


Nore.—In Group 1 the percentage variations are based upon the lengths o 
intestine determined as normal for the given body lengths. 


In Groups 2, 


3 and 


the percentage variations are based upon the following lengths determined as normal 
Small intestine, 6.11 m 


ang 
obs. 
38 
28 
|__| 
21 
17 
121 
4.17 
6.20 
5.4 
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TABLE XVIII.—GROWTH AND LENGTH OF THE HUMAN INTESTINE. 
Ratios of Body Length to Small Intestine and Colon, and Colon to 
Small Intestine at Three Age Periods: the Early Fetus, Birth, 

and the Adult, in Both Sexes. 


Sex. Body lengths in em. Ratios. 
Total 
obs Age periods 
M. F. Min Av. Max ~ 
5 1 4 Fetus 12.5] 13.4) 15.5/1:2.6) 130.6) 135.4 
(3 to 4 mos.) 
10 Birth 48.0} 50.0; 52.0] 1:6.0) 1:1.1) 135.5 
21 21 0 Adult 160.0, 162.0 165.0) 1:4.0 1:1.0 1:4.0 
(27 to 72 years) 
17 0 17 Adult 160.0) 162.0) 165.0) 1:3.6 1:0.8) 1:4.2 
(20 to 69 years) 
121 73 48 Adult 155.0/| 161.0) 175.0/ 1:3.7/ 1:0.9) 1:4.0 
(20 to 80 years) 
B. L. = body length; S. I. = small intestine; C. = colon. 


with regard to uniformity than those heretofore available in the lit- 
erature. From this Table it will be seen that the small intestine is 
longest in relation to body length at birth. In the adult, the ratio 
of body length to small intestinal length is about 1:3.7, the ratio 
of colon length to small intestinal length being about 1:4.0. In a 
word, it may be said that in the adult, colon length about equals 
body length, the small intestine being about four times the length 
of the body. 

One additional point may be mentioned; this is in reference to 
the assertion by Treves concerning the development of the sigmoid 
loop at and immediately after birth. In 19 males and 15 females 
of my series, a total of 34 fetal cases, observations upon the length 
and appearance of the sigmoid loop were recorded, with the follow- 
ing results. Of the 19 males, 12 had long and 7 had short sigmoid 
loops. Of the 15 females, 8 had long and 7 had short sigmoid loops. 
There was thus a total of 34 fetal cases in which 20 had long and 14 
had short or normal sigmoid loops, yielding 58.8 per cent with long, 
and 41.2 per cent with short or normal sigmoid loops. About one- 
third of a smaller number of cases, all of exactly 50 cm. in length, 
were found to have sigmoid loops not excessive in length. It would 
seem that these findings are adequate to prove incorrect, Treves’ 
sweeping statements concerning the development of the sigmoid 
loop at and immediately after birth. 

Summary. Recent literature upon the growth and length of the 
human intestine, is conspicuous by its absence. 


‘ 
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The older literature is often contradictory, possibly because it 
was based upon inadequate sources. 

There is presented in this paper what is believed to be a larger 
and perhaps a more accurate series of data with regard to intestinal 
growth and length, than has heretofore been available for reference. 
Certain results of this study would seem to warrant special consid- 
eration. Among them, the following may be mentioned. 

1. There is a total variation of about 100 per cent in the length 
of the small intestine and the colon. This variation begins not ator 
after birth, as has been stated by previous investigators, but at or 
before the fifth month of fetal life. 

2. Evidence is presented to show that Treves is incorrect in 
stating that all children start life with “practically the same length 
of intestine.” Furthermore, the evidence available does not support 
his statement that “there is no growth in length of the colon during 
the first four months after birth.’’ Also, the sigmoid loop certainly 
is not always of excessive length at birth; therefore, Treves cannot 
be correct in stating that the uniformly long sigmoid loop goes 
through identical evolutions in all infants during the first four 
months after birth. 

3. Without exception, all male and female children examined, 
of a body length greater than 60 cm., had already acquired a small 
intestine longer than the minimum length compatible with prolonged 
adult life. But at this same early period of life, these children had 
not yet acquired much over half the corresponding length of colon. 

4. Not later than the tenth year of age, practically all the children 
examined had already acquired both small intestines and colons of 
lengths such that had they been found in the adult, they would 
have been classified as within the normal adult limits of intestinal 
length. 

It would appear then, that from the tenth year of age onward, 
intestinal growth is an affair primarily not of increase in actual 
length, but of increase in area through increase in caliber. 

5. Although in all groups of cases examined, there existed a total 
variation in intestinal length of 100 per cent or more, it may be 
noted that almost three-quarters of all the adult cases examined had 
small intestines and colons varying in length not more than about 
17 per cent above or below the calculated average lengths of intes- 
tine and colon. 

Thus, about 70 per cent of all the adults examined had a small 
intestine varying in length between 5 and 7 meters, with an average 
length of 6.11 meters. Under the same circumstances, the colon 
varied in length from 1.25 to 2.00 meters, with an average length 
of 1.52 meters. 

At least from a surgical point of view, it is of interest to note the 
minimum length of intestine compatible with adult life, as deter- 
mined by the measurements in my series of 242 cases. The minimal 
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small intestinal length recorded was 3 meters, the maximal being 
8.5 meters. For the colon, the minimal length recorded was | meter, 
the maximal length being 3.25 meters. These measurements do 
not include the length of the duodenum and rectum. 

6. With one exception, variations in intestinal length possibly 
associated with body length, age, disease, and sex, do not exceed 
10 per cent. 

This exception is an increase of 20 per cent in the length of the 
colon with an age increase from twenty to eighty years. The cause 
of this increase is not determined. It is however, associated (during 
this same age increase from twenty to eighty years), with a decrease 
of 7 per cent in the length of the small intestine. Perhaps in addi- 
tion to a certain amount of stretching of the colon which one might 
expect as a result of many years of abuse, there may actually be 
going on from birth to old age a progressive change in the character 
of the intestinal canal sufficient to bring the senile individual into 
definite contrast with the newborn baby from a dietary point of 
view; 2.¢., the senile individual may have become structurally less 
well adapted to live upon a high protein diet than the baby for 
whose welfare such a diet is essential. 

7. It has been frequently asserted that the tuberculous individual 
is at a disadvantage on account of his having an intestine actually 
shorter than normal in length. These assertions are not supported 
by the results of my measurements in a group of 38 cases dying of 
this disease, for these indicate that the tuberculous individual 
is in fact possessed of an intestine and colon of normal length. 

By contrast, the existence of an intestinal length shorter than 
normal both as to small intestine and colon, was demonstrated in a 
group of 28 cases dying of carcinoma. Also, a small intestine 
slightly short in length but associated with a colon normal in length, 
was demonstrated in a group of 23 gall stone cases. 

Conclusions. 1. The most striking characteristic of the human 
intestine is extreme variation in length. This variation averages 
about 100 per cent. 

2. This variation in length begins at or before the fifth month of 
age in the fetus, and thereafter is in evidence throughout life, in 
both small intestine and colon, in both sexes. 

3. In the fetus at full term, the length of the intestine is not 
“singularly constant,’ nor do all children start life, according to 
Treves, with “practically the same length of intestine.’”’” On the 
contrary, the characteristic 100 per cent variation in length of the 
intestine is in evidence at birth as at all later periods of life. 

4. The colon does not, as Treves stated, invariably cease growth 
‘for at least the first four months of extrauterine life.” 

5. The sigmoid loop cannot, as Treves stated, always go through 
the same evolutions immediately after birth, because at birth the 
sigmoid loop is by no means always of excessive length; on the 
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contrary, the sigmoid loop is at birth not infrequently shorter in 
length than would be considered normal. 

(. The small intestine is shortest in relation to body length in the 
fetus of three to four months of age. It is longest in relation to body 
length at birth, and it again becomes shorter in relation to body 
length during adult life. 

The length of the colon in relation to the length of small intestine, 
remains about the same from early fetal life to birth. After birth, 
the colon continues throughout life to increase slowly in length, 
actually and in relation to the length of the small intestine. The 
small intestine on the contrary actually decreases in length with 
advancing age. 

7. From the point of view of comparative anatomy, the newborn 
child approaches the carnivorous in type, as evidenced by its ratio 
of length of small intestine to colon. By contrast, the senile adult, 
with his decreased length of small intestine and increased length of 
colon, is becoming less and less well adapted to live upon the high 
protein diet so necessary for the maintenance of health in the normal 
infant. 

8. The child of 60 cm. in length (6 months or less in age) has 
already acquired about one-half the minimal adult length of colon. 

9. The child of 60 cm. in length (six months or less in age) has 
already acquired a small intestine longer than the minimum com- 
patible with adult life. 

10. The child of ten years of age has both a small intestine and a 
colon of a length considered normal for the adult. 

11. Growth of the intestine after ten years of age, proves to be 
an affair primarily not of growth in length, but of growth in caliber. 

12. About 70 per cent of all adults have a small intestine varying 
not over 35 per cent in length (5 to 7 meters), with an average length 
of about 6 meters. 

13. About 70 per cent of all adults have a colon varying in length 
not over 42 per cent (1.25 to 2.00 meters) with an average length 
of about 1.50 meters. 

14. The colon of the adult increases about 20 per cent in length, 
with an increase in age from twenty to eighty years. With this 
exception, variations in the length of the intestine possibly asso- 
ciated with body length, age, and disease, do not exceed those due 
to sex alone. Variations in length due to sex alone do not exceed 
10 per cent. 

15. In the adult, the male has a small intestine and colon about 
6 per cent longer than the general adult average. In the female, 
the small intestine is about 5 per cent, and the colon about 10 per 
cent shorter than the general adult average. 

16. The normal average length of the small intestine in the adult, 
may be considered as 6.11 meters, or 20 feet 6 inches. The normal 
average length of the colon in the adult, may be considered as 1.52 
meters, or 5 feet 2 inches. 
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THE VARIATIONS IN GASTRIC SECRETION OF THE NORMAL 
INDIVIDUAL. 


By J. R. Bett, M.D. (Mezs.), M.R.C.P. (Lonp.), 


Wa. MacApam, M.A., M.D. (Guasa.), M.R.C.P. (Lonp.), 


MEDICAL TUTOR AND REGISTRAR, UNIVERSITY OF LEEDS, 


Introduction. ‘The fractional method of gastric analysis, by 
revealing the great variations in gastric acidity which may occur 
both in health and disease, has thereby been subjected to unfair 
criticism. It is unjustifiable to apportion the whole blame to a 
method when we are yet unable to interpret fully and accurately 
the results obtained. Even in its present form, and with our 
meagre knowledge of the probable normal standards and possible 
variations, the fractional method supplies more information than 
the single one-hour test, and must inevitably replace the latter 
if gastric analysis is to be accorded a place in diagnostic medicine. 


AND 
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Modification in the technic in the light of certain defects, however, 
seems desirable. 

In order that the results obtained in pathological conditions 
may be assessed at their true value, it is essential that we should 
know what variations in secretion and motility may occur in the 
normal individual when subjected to this method of investigation. 
With this object in view, Rehfuss, Bergeim, Hawk, Fowler, Zent- 
mire,!?* Bennett and Ryle* and others examined series of normal 
individuals of both sexes, but, so far as we are aware, there is no 
published record of a series of fractional test-meals carried out 
over a prolonged period in the same individual under constant 
conditions. Kopeloff® investigated normal individuals at inter- 
vals of several days, but does not state how many tests were done. 
He concluded that repeated analyses on the same individual within 
a short period of time yielded different acid curves. Lyon, Bartle 
and Ellison,® in remarking on the variations in the acid values in 
different normal persons say, “If the stomach contents of the same 
individual are examined daily under the same conditions of time 
and length of preceding fast, great variations of acid values will 
frequently be seen.” Bennett and Ryle,‘ on the other hand, 
affirm that “in several instances exactly identical curves have been 
obtained when taken on different occasions; in general, it has been 
found that slight differences may be found toward the end of the 
curve, corresponding with the amount of duodenal regurgitation at 
a particular moment.” 

We therefore considered it desirable to study the variations in 
gastric response to the same test-meal repeated under the same 
conditions on twenty consecutive days (Sundays excepted) in a 
healthy subject. At the same time the opportunity was taken of 
comparing these findings with those obtained with several other 
types of test-meal in general use. 

Method of Procedure. ‘The investigations were carried out on a 
healthy man, aged thirty-one years; weight, 10 stone 4 pounds; 
height, 5 feet 6 inches; of good physique; had had no previous ill- 
nesses and gave no history of any gastro-intestinal disturbance 
whatever. After a preliminary examination of several individuals 
we purposely selected this subject, as his stomach showed a good 
secretory response to the meal, and he displayed an intelligent 
interest in our experiments and underwent the examination with- 
out any apprehension or discomfort. As far as possible he 
observed the same daily routine with regard to meals and habits 
throughout the whole period of investigation. He took no food 
or drink after 10 p.m., and each morning at 9.30 he swallowed a 
Ryle (modified Einhorn) tube. The fasting contents of the 
stomach were completely withdrawn and the standard test-meal 
of 1 pint of oatmeal gruel, as employed by most workers on frac- 
tional gastric analysis, was given. Subsequently, 10 ce specimens 
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were aspirated at intervals of a quarter of an hour for two and 
three-quarter hours. As not infrequently occurs, there was mod- 
erate salivation during the test. Measures were taken to prevent 
swallowing of this saliva, the amount collected during the two and 
three-quarter hours averaging 250 to 300 ce. 

Discussion of Results. Keproductions of the charts which were 
drawn up illustrate the points of similarity between the curves 
and such daily variations as were present, more clearly than a 
composite chart or verbal description. 

The first impression obtained from a study of the charts is that 
they are markedly dissimilar. On closer examination this is 
shown to be dependent on daily fluctuations in the acid values of 
the different “fractions,” and that, with the exception of the curves 
of the first and possibly of the third bag, the remainder exhibit 
many points of similarity and are of the same type. 

From the practical standpoint, the fact that the lowest curve 
of the series was that obtained on the first examination raises an 
important question. In the ordinary course this is the curve that 
would have been taken as representing the secretory activity of 
this individual’s stomach, and would have been classed as a “ nor- 
mal,” according to the scheme adopted by one of us.? As to the 
factor or factors responsible for this low secretion as compared with 
the subsequent examinations, we are inclined to the view that it 
is a psychical inhibition due to the natural apprehension so com- 
monly noted on the first occasion of swallowing the tube. Bennett 
and Venables* have demonstrated this effect of the emotions on 
gastric secretion. In our opinion nausea did not play much part 
in the secretory inhibition in this case; nor did the reputed neu- 
tralization of the acid by swallowed saliva take place, as this was 
carefully avoided throughout the whole series of examinations. 

This observation points to a possible fallacy in the investigation 
of pathological conditions and suggests that if on the first examina- 
tion a hypochlorhydric or normal curve is obtained, and even 
more so if the clinical evidence suggests a higher curve of acidity, 
the test should undoubtedly be repeated before eliminating the 
possibility of a higher acid secretion. 

It may here be mentioned that on two occasions on which the 
alkalinity of the saliva was estimated it was found to require for 
neutralization 30 ce >4; HCl per 100 ce while the total amount 
secreted averaged 300 cc. Such an amount of alkali distributed 
over the two and three-quarter hours will lower the acid curves 
slightly. We accordingly carried out two tests while the patient 
swallowed all saliva. No appreciable difference was to be observed 
in these curves as compared with those of the series already dis- 
cussed. It is obvious, however, that such a factor might play a 
part in leading to a low acidity in a subject who was not of the 
“hyperchlorhydric” type. 


4 
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Type oF Aci Curve. It is not to be expected that an indi- 
vidual’s curve of gastric acidity during a test-meal will exhibit 
exactly the same characteristics and details on every occasion, for 
many factors, both known and unknown, may cause slight devia- 
tions. However, in such a subject as we have examined, and 
under conditions as nearly constant as possible, we should antic- 
ipate, a priori, that the acid curves on the various occasions 
would show some constant characteristic feature, although possibly 
differing in detail. Such is seen to be the case for, almost with- 
out exception, the meal provokes an immediate abundant secre- 
tion of acid, the curve of acidity loses very little time in rising to 
a considerable height and this is more or less maintained until 
digestion has been completed. Thereafter it quickly falls to a 
level approximating to that of the fasting contents, to be followed 
by a slight rise which is maintained to the end of the test. This 
common characteristic of the various curves is most striking, not- 
withstanding the wide variations in the degree of acidity attained. 
Thus if we exclude the first and the third, all the curves would be 
classified either as mild or definite hyperchlorhydria. 

Another noteworthy point is that the curves of free HCI and 
total acidity bear the same relation to each other throughout the 
series. Experience in fractional gastric analysis soon teaches the 
observer the folly of laying stress upon slight deviations in the 
curves, and leads him to rely more and more for his deductions 
on the type of curve taken as a whole. Ryffel® and others have 
already emphasized this point, and the present findings afford addi- 
tional evidence of the necessity for observing this precaution. 

FASTING CONTENTS OF THE StomacH. The amounts obtained 
varied between 3 ce and 38 ec, with an average of 17.8 ce. This 
variation is in accordance with Ryle’s'® experiments on himself, 
in which over a period of thirty days the amount varied from “1 
or 2 ce obtained with difficulty to 15 or 30 ce obtained with ease.” 
The free HCl values varied between 0 and 22, averaging 8.5, and 
the total acidity values between 8 and 40, averaging 23.4. Ryle’s 
corresponding figures were 0 to 22 and 4 to 38. These variations 
are to be expected, for duodenal reflux, swallowed saliva, and pres- 
ence or absence of hunger sensations must necessarily vary from 
day to day. On only one occasion was bile visible in the fasting 
contents and then only in very small amount. 

Rate oF EMPTYING OF THE StomacH. This was a remarkably 
constant feature. The average time of emptying was one and 
three-fifths hours, with a range from one and a half to two hours. 
This finding was confirmed by roentgen-ray examination, for the 
report of which we are indebted to Dr. Leo A. Rowden, of Leeds. 
He says: “This individual’s stomach is normal in every respect. 
It is orthotonic in type, and peristalsis is of normal activity. After 
a meal of 1 pint of oatmeal gruel containing 2 ounces of bismuth 
carbonate the stomach was empty in one and three-quarter hours.”’ 
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TABLE I. 


Free HCl. Total acidity 


Coefficient . Coefficient 
Standard fficien Standard c 


Average deviation Average deviation. 

Fasting juice 8.50 8.115 95.5 23.45 9.764 41.6 
Ahr. . ‘ 3.80 7.586 199.6 23.75 10.449 44.0 
thr.. .| 24.80 16.497 66.5 51.45 18.159 35.3 
hr... .| 47.50 18.800 39.6 70.15 17.431 24.8 
1 hr.. .| 56.35 14.523 25.8 74.10 13.924 18.8 
lshr.. 48.26 17.474 36.2 62.63 17.824 28.5 
.| 1:00 20.375 49.0 55.35 20.558 37.1 
l?hr.. .| 33.65 19. 239 57.2 46.85 19.691 42.0 
15.617 57.3 40.47 16.359 40.4 
2h hr. . 26.40 15.406 58.4 40.10 14.798 36.9 
2} hr. .| 29.15 12.130 41.6 42.00 13.472 32.1 
23 hr. 31.00 14. 287 46.1 44.11 14.843 33.7 


The average values of free HCl and total acidity calculated in terms of cubic 
centimeters of N/10 NaOH required to neutralize 100 cc of gastric juice together with 
the standard deviations and coefficients of variation of the various specimens. 


As may be gathered from our previous remarks, although the 
results of gastric analysis are conveniently recorded by the graph 
method, we do not consider that statistical methods can be reason- 
ably applied to the elucidation of such curves. A false impression 
of mathematical exactitude is thereby suggested which is wholly 
misleading when applied to a phenomenon which physiologically 
varies within such wide limits. 

We have, however, submitted our figures to Dr. Matthew Young, 
of the Medical Research Council Statistical Department, and are 
greatly indebted to him for working out the standard deviation, 
that is, the degree of scatter or variation in the distribution of the 
different acid values. This is recorded in Table I along with the 
coefficient of variation which enables us to compare the several 
distributions as regards the degree of variation present. One 
interesting fact emerges from this study, viz., the coefficient of 
variation for both free HCI and total acidity is lowest in the one- 
hour specimens. That is to say, if reliance has to be placed upon 
the examination of a single specimen, then that withdrawn at 
the end of one hour appears to give the most constant values for 
the degree of acidity. From the statistician’s standpoint, how- 
ever, it must be noted that the coefficient of variation in this 
fraction is still very considerable, viz., 25.8 per cent and 18.8 per 
cent for the free HCl and total acidity respectively. 

COMPARISON BETWEEN Various TEsT-MEALS. Rehfuss and 
Hawk" and Knapp” have urged the universal adoption of a stand- 
ard test-meal, Unfortunately at the present time so desirable a 
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condition does not obtain; therefore, on completing the series of 
twenty consecutive examinations with the oatmeal gruel test-meal, 
we investigated certain of the other meals commonly employed, 
with the following results. 

1. Two slices (60 gm.) of bread without crust and 500 ce water: 
The curves conformed in every way to those obtained in the 
above series, and the stomach emptied at the same rate. If, there- 
fore, the oatmeal-gruel meal is not available the bread-and-water 
meal will give the same information, and data obtained with this 
meal may fairly be compared with those obtained with the oatmeal 
gruel. Nevertheless, we would not advise bread and water as the 
routine meal, for unless the tube is re-swallowed after the fasting 
contents of the stomach are withdrawn, efficient mastication is 
somewhat difficult and the small holes in the tube are more liable 
to become blocked. 

2. Two slices (60 gm.) of toast without crust and 400 ce tea with 
milk and sugar: The curves approximated to the higher ones 
obtained in the above series and exhibited exactly the same char- 
acters. The rate of emptying of the stomach was unaltered. No 
difficulty was experienced in withdrawing the specimens, nor in 
their titration, but owing to the brownish color the end-point was 
not so distinct. Moreover, bile and blood in small amounts could 
be easily overlooked. 

3. Arrowroot biscuits, 60 gm., and 500 ce water. The curves 
obtained resembled the lower ones in the above series and mani- 
fested the same general characters. There was, however, a greater 
divergence between the curves of free HCl and total acidity in 
the earlier stages of digestion. This is probably due to the more 
finely divided particles being able to “mop up”’ more readily the 
acid secreted. The specimens withdrawn were extremely homo- 
geneous. The rate of emptying of the stomach was unaltered. 

4. Peptone, 5 gm., and sodium salicylate, 0.1 gm., in 250 ce water: 
(As recommended by Delort and Verpy.") A rapid rise in the 
free HCl curve resulted so that the highest value was reached in 
three-quarters of an hour. The descent in the curve was equally 
rapid, no free HCl being found at the end of one and a half hours. 
No trace of sodium salicylate was to be found at the end of half 
an hour (the evidence accepted by Delort of complete evacuation 
of the stomach). This meal appears to us to be quite unsuitable 
for routine use. 

5. Standard oatmeal gruel, 2 pints: The curve obtained with 
this “double” meal made a more gradual ascent than those in the 
above series, and did not reach its fastigium (which was 60 units 
for the free HCl) until one and three-quarter hours had elapsed. 
The descent was also more gradual and altogether the curve did 
not resemble at all closely those hitherto obtained. The rate of 
emptying of the stomach was only slightly, if at all, delayed. 
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CHARTS FOR THE ALTERNATE Days OF FRACTIONAL GASTRIC INVESTIGATION CARRIED OuT ON THE 
SaME INDIVIDUAL ON TWENTY CONSECUTIVE Days. 
The shaded area represents the limits for free HC] (dimethyl indicator) of 80 per cent of normal 
people (Bennett and Ryle). 
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Summary. |. A study has been made, by means of the fractional 
method, of the gastric response of a healthy individual to the same 
test-meal, under the same conditions, on twenty consecutive days. 

2. The lowest acid curve of the series was obtained at the first 
examination. Subsequently, with one exception, the curves of 
free HCl and total acidity were of a characteristic type and the 
degree of acidity varied between a mild and a definite hyperchlor- 
hydria. They serve to show, however, the range of variation which 
may occur in the same individual in a series of examinations. 

3. The rate of emptying of the stomach was remarkably constant 
throughout the whole investigation, and was confirmed by roentgen- 
ray examination. 

4. The “standard deviation” and the “coefficient of variation” 
of the acidities of the different specimens at corresponding times 
were determined. The coefficient of variation for both free HCl 
and total acidity was lowest in the one-hour specimens. That is, 
the acid values of this fraction varied within the narrowest range. 

5. Several of the other test-meals in common use were employed 
and the results obtained compared with the “oatmeal-gruel”’ series. 
The “tea and toast”? meal provoked a slightly greater acid secretion 
than the average one obtained with oatmeal gruel. 

6. One practical point emerges, viz., if a low or normal acid curve 
is obtained on the first examination, when the clinical history of 
the patient suggests a hyperchlorhydria, the test should be repeated 
before a high degree of acidity can be eliminated. 

In conclusion we wish to express our thanks to Prof. M. J. Stewart 
for affording us facilities for carrying out this investigation in the 
pathological department of the University of Leeds. 
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THE EFFECTS OF ROENTGEN-RAY ENERGY ON THE 


SPLEEN. 
By CuHartes H. Harsinson, 


DEPARTMENT OF ANATOMY, UNION UNIVERSITY (ALBANY) 
ALBANY, N. Y. 


Tus paper deals with the changes that take place in the normal 
rabbit following roentgen radiation of the spleen. 
ments tabulated (see Table) give the data to show the food intake, 
urine output, changes in weight, red, white and differential counts 


large doses of roentgen-rays. This has been the cause of consid- 

: erable interest on account of the semblance to intoxication in dogs 

; caused by proteose injection. The reaction consists of a loss of 

| appetite, malaise, nausea and vomiting. Several theories have 

been advanced in an attempt to account for the general systemic 

. effects produced. Hall and Whipple believe the theory of Edsall 
14 and Pemberton’ to be the most nearly correct. 

> ; their belief that tissue destruction accomplished by roentgen-rays 
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following exposure of the normal spleen to the roentgen-ray. 
writer became interested in this subject following the work of Hall 
and Whipple! on “Roentgen-ray Intoxication” and of Martin and 
Dennis? on “The Intestinal Reaction to Erythema Dose.”’ 
Considerable is known of the ordinary roentgen-ray heat burn, 
and the evidence is pretty conclusive that body protein in the 
burned area is so altered that toxic split-products are formed and 
absorbed into the body. If the toxic protein split-products are in 
sufficient amount there will result a fatal systemic-intoxication. 
general systemic or constitutional reaction follows the use of the 


They state as 


i undoubtedly involves chiefly tissues rich in nucleoprotein, such as 
the spleen and liver. The decomposition products of this form 
of protein are especially rich in substances that are more or less 
toxic and difficult to metabolize and excrete. Edsall and Pember- 
ton furthermore state that the intoxication is not dependent directly 
upon alterations in the excreting power of the kidney. 
investigators, Warthin‘ and Rosenstein® and others, however, 
charge the constitutional effects following the prolonged exposure 
of roentgen-rays to the production of a nephritis. 
first to make careful histological examination of animals following 
roentgen-ray exposure, demonstrated that the lymphoid tissues of 
; the body are primarily affected by the roentgen-ray. 

In view of the fact that the spleen is a lymphogenic organ rich 
in nucleoprotein, it would seem interesting to note whether or not 
a constitutional reaction would follow the exposure of the spleen 
to a lethal dose of roentgen-ray; whether or not we would, by 
direct radiation of the spleen, obtain that train of symptoms— 


Heineke,® the 
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nausea, vomiting, loss of weight, loss of appetite, ete.—which 
follows the application of large doses of roentgen-ray to the unpro- 
tected abdomen or to the exposed loop of small intestine; whether 
a toxin would be formed through the decomposition of nucleo- 
protein in the spleen sufficiently toxic to produce a necrosis of 
the epithelial lining of the ileum, protected from the direct action 
of the rays. 

Method. Normal rabbits, all of the same breed, were used in 
the experiments. Some preliminary work was necessary to deter- 
mine the roentgen-ray dose sufficient to produce a constitutional 
reaction and death within fifteen days. With a 5-inch spark gap, 
a tube-target distance of 11} inches, 50 ma. was applied to the 
lower abdomen of a series of rabbits for periods of time varying 
from one to fifteen minutes. The voltmeter read 50 ky. It was 
found in the case of 4 rabbits that 50 ma. applied for fifteen minutes 
at the above distance invariably produced severe constitutional 
symptoms on the eighth day following exposure and that these 
symptoms reached the height of their severity just before death 
on the eleventh day. In all cases the hair covering the exposed 
area was shaved off before radiation. A second series of 3 rabbits, 
to which the same exposure was given over the left hypochondrium, 
also died on the eleventh day. Records were kept of the red, 
white and differential counts, food intake, urine output, weight 
and general condition of a third series of 9 rabbits. All blood 
counts were made between 9.00 and 11.00 a.m.; the rabbits were 
kept in individual cages with sharply pitched floors to facilitate 
the complete collection of urine; after the bleedings the rabbits 
were fed a quantity of food sufficient to keep their weight constant. 
If any food remained in the cage at the end of the day—rarely the 
case—the surplus was removed. 

These observations were made over a period of eight days pre- 
vious to operation and for eleven days thereafter. The rabbits 
were starved for a day previous to operation. The hair over the 
left hypochondrium was cut and shaved off, the field scrubbed with 
green soap and water and then washed with 70 per cent alcohol; 
under ether, an incision 3 inch long was made over the splenic area; 
the incision was sufficiently large to permit the pulling out of the 
spleen through a slit in a sterile towel thrown over the operative 
field, on to the abdominal wall. A sheet of lead } inch in thick- 
ness with a hole at the center, the size of which could be regulated 
to conform to the thickness of the spleen, was then “wrapped” 
in about the exposed organ, not tightly enough, however, to exert 
any pressure on it. A slit in the sheet of lead extending from the 
centrally situated hole to the periphery of the lead shield made it 
possible to so bend the plate as to reduce the size of the hole. In ~ 
each case the lead was first scrubbed with hot water and soap and 
then washed with 70 per cent alcohol. The exposed spleen was 
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then covered with a 1 to 5000 bichloride pack. The spleens of 
2 animals received five- and ten-minute exposures respectively; 4 
others received fifteen-minute exposures; the remaining 3 were put 
through the same routine but were not rayed. The rays came 
through a window on the left of a lead box surrounding the Coolidge 
tube. The width of the window was much less than that of the 
shield shown in the plate so that all other parts of the rabbit were 
protected save the spleen; it was impossible for any of the rays to 
enter the abdomen through the slit in the shield because the edges 
were made to overlap. By deeply anesthetizing the animals just 
before exposure, it was possible to subject the spleen to the ray 
for fifteen minutes without interruption. By the time the radia- 
tion was completed it was necessary to administer more ether before 
attempting to sew up the small incision. The spleen was replaced 
in the abdomen and the incision closed with No. 00 interrupted 
plain catgut sutures. All layers of the abdomen were included 
in each suture. The incisions were covered with sterile dressings, 
and the rabbits returned to their cages. Twenty-five minutes 
after the completion of the operation the rabbits were on their 
feet taking food. Observations were made for eleven days follow- 
ing exposure of the spleen, at the end of which time the animals 
were sacrificed by injecting air into the marginal ear vein. Autop- 
sies were then performed; tissues were placed in Zenker’s fluid, 
imbedded by the paraffin method, and sections stained with hema- 
toxylin and eosin. 
TABLE I. 


(SR 1, white, spleen rayed ten minutes.) 


operation cells. cells. 
Before 1.54 10,800 5,280,000 400, carrots 440 
April 18 “"p.”” ; ‘ Postop. 250 | Op. 9-10. 
300, turnips 
19 1 1.40 12,800 4,704,000 400, carrots 300 | Active. 
20 2 ‘ 8,000 400, carrots 200 | Active. 
21 3 1.50 7,800 4,832,000 400,cabbage 300 Active. 
22 4 400, carrots 315 Normal. 
23 5 1.54 8,400 4,480,000 600,cabbage 400 Normal. 
24 6 9,800 200, turnips 200 Normal. 
25 7 1.45 7,400 4,736,000 320,turnips 250 Normal. 
26 400, turnips 480 Normal. 
27 9 1.53 8,600 4,224,000 400, carrots Normal. 
28 10 - 400, cabbage 500 Normal. 
29 11 1.54 8,000 
DIFFERENTIAL COUNT. 
Polymorpho- Lympho- Baso- Eosino- 
nuclears. cytes. philes. philes. 
Before exposure . 43 39 10 2 
Five days after 30 58 2 10 


Ten days after 18 50 9 
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Experimental Observations. Animal well and active; sacrificed 
with air embolus injected in ear vein at 9.00 a.m., April 29. Wound 
healing nicely; spleen of normal size; tip shows pin-head size whit- 
ish areas of necrosis. Liver enlarged and of pale color. Entire 
gastro-intestinal tract apparently normal; no evidence of hemor- 
rhage into the mucosa of the ileum, of desquamation of the villi, 
etc. Kidneys appear normal. Thorax negative. 


TABLE II. 


(SR 2, gray, spleen rayed five minutes.) 


Days White Red 
Date. after blood blood temarks 
operation cells. cells. on. 
Before ; 1.84 9,000 4,832,000 400, carrots 100 
April 17 Postop. Operated on 
300, turnips at 11 a.M.; 


spleen rayed. 
400, carrots 200 


noe 


19 1.59 19,000 4,608,000 400, carrots 260 Slight infec- 
tion. 
20 3 25,600 100, cabbage 340 
21 4 1.65 14,800 356 Slight 
22 5 320 | infection; 
23 6 1.66 17,000 4,480,000 600, cabbage 310 } wound 
24 7 17,400 400,turnips 345 washed 
25 8 eg 19,200 4,544,000 400, turnips 300 with H2O>, 
26 9 400, turnips 275 
27 10 1.76 10,000 4,736,000 400, carrots 
28 11 1.78 | 14,000 
DIFFERENTIAL COUNT. 
Large 
Polymorpho- Lympho- Baso- Eosino- mono- Transi- 
nuclears. cytes. philes. philes nuclears. tionals. 
Sefore exposure 40 52 5 
live days after . 65 22 9 2 2 
Nine days after . 64 30 1 3 


Microscopical Sections. Stomach and remainder of gastro-intes- 
tinal tract negative; kidneys anemic, slight degree of desquamation 
of epithelium in proximal and distal convoluted tubules; spleen 
not decreased in size, splenic corpuscles show slight hyperplasia; 
no evidence of increase in fibrous tissue, of a coagulation necrosis; 
chromatin material of the follicle cells is broken up into fine 
granules. Nuclear membranes intact. No increase in mitotic 
figures; pulp has no anemic appearance. There is a marked 
increase in the blood pigment; immature white cells, myeloblasts, 
large cells with pale vesicular nuclei and plasma cells are quite 
numerous. In the liver the striking feature is the washed-out 
appearance of the parenchymal cells and an absence of the usual 
abundant granular cytoplasm. It appears as if there had been 
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an unusually great demand on the glycogen content or else the 
glycogen had been liberated by the action of some ferment. The 
hepatic cells are much enlarged. The nuclei also are consider- 
ably swollen; the Kupffer cells showed a hyperplasia and in many 
places lay free in the liver sinusoids. These, together with the 
hepatic cells themselves, contained an abundance of hemosiderin. 

Sacrificed at 11.00 a.m., April 28. Animal active and normal, 
save for slight infection along line of incision. 

Autopsy. Stomach is distended with food, but apparently 
normal; small intestine apparently normal, but not particularly 
friable and thin; no evidence of hyperemia; large intestine normal; 
the spleen is of normal size and of pale color; the liver has a some- 
what greasy feel. Kidneys appear normal; also thorax, lungs and 
heart. 

TABLE III. 


(SR 3, white, spleen rayed fifteen minutes.) 


White Red 


Date blood blood Diet, Remarks 
radiation cells. cells em — 
Before. 1.58 8,000 4,768,000 400, carrots 350 
April 18 Mee 400, turnips .. Operation at 
10 a.m.; the 
spleen rayed 
15 min. 
19 1 : ; 400, carrots Animal active. 
20 2 1.49 6,800 4,448,000 : 430 
21 3 1.51 400, cabbage 280 Apparently 
22 4 Race 400, carrots 320 normal. 
23 5 1.44 11,400 4,224,000 550,cabbage 345 No evidence 
of infection 
24 6 12,000 200,turnips 340 Normal. 
25 7 1.49 11,800 ‘ 400, turnips 400 Normal. 
26 S 400,turnips 300 Normal. 
27 9 1.50 9,000 4,096,000 400, carrots 430 =| Incision heal- 
28 10 6,600 ; 400, cabbage 525 ing nicely. 
29 11 1.53 10,000 
DIFFERENTIAL COUNT. 
Large 
Lympho- Baso- Eosino- mono- Transi- 
Neutrophiles. cytes. philes philes. nuclears tionals 
Before exposure . 38 50 3 1 8 
Five days after. . 35 54 3 5 3 
Nine days after . & 34 S 4 l 


Microscopical Sections. Kidney shows a slight chronic passive 
congestion and cloudy swelling. Stomach, lower ileum and colon 
are normal; follicles of spleen show a slight hyperplasia with break- 
ing-up of the chromatin of the cells into granular form; nuclear 
membranes are intact and the cells themselves somewhat swollen; 
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moderate amount of hemosiderin is found throughout the pulp, 
the reticular tissue of which shows no evidence of destruction or 
hyperplasia; spleen is somewhat anemic, but shows no evidence of 
infarcts; a few immature white cells are found throughout the 
organ. The paucity of the cytoplasmic granules of the liver cells 
which are somewhat enlarged, the pale color of the somewhat 
swollen nuclei, and the presence in the liver of leukocytes, whose 
chromatin has been broken up, and of a slight increase of the 
hemosiderin content are the noteworthy features. 

Animal sacrificed at 10.00 a.m., Sunday, April 29. Air injected 
into marginal ear vein. Incision shows no evidence of infection. 

Autopsy. Spleen seems normal in size, perhaps a trifle smaller 
than usual, and organ is of pale color; the liver is very large and 
pale; kidneys, gastro-intestinal tract, lungs and heart appear 
normal, 

TABLE IV. 


(SR 4, gray-white, spleen rayed fifteen minutes.) 


Jays , White 
Date. | Diet, Urine, Remarks. 
operation. cells cells oa. 
Before. te 1.36 8,200 5,056,000 400, carrots 460 
April 18 300, turnips Operation at 
11 a.m.; the 
spleen rayed 
15 min. 

19 1 400, carrots Active. 

20 2 1.28 6,800 4,448,000 400, carrots 320 | Active. 

21 3 35 5,400 eee 400, cabbage; 400 | Active. 

22 4 400, carrots 285 — Incision shows 
no sign of 
infection. 

23 5 1.28 6,000 4,608,000 530, cabbage) 500 Normal. 

24 6 cela 6,400 4,800,000 400, turnips 420 Normal. 

25 7 hs 5,800 400, turnips No infection. 

26 8 1.40 5,400 4,576,000 400,turnips | 380 Normal. 

27 9 3 400 carrots Normal. 

28 10 1.44 6,000 400, cabbage; 460 Normal. 

29 11 7,600 4,768,000 

DIFFERENTIAL COUNT. 
Large 
Lympho- Baso- Eosino- mono- Transi- 
Neutrophiles. cytes. philes. philes. nuclears. tionals. 
Before exposure . 44 40 4 3 5 
Five days after . 16 72 4 8 
Ten days after . 50 46 2 2 


Microscopical Sections. Kidney is somewhat anemic; desquama- 
tion here and there of the epithelium lining the proximal and distal 
convoluted tubules; no evidence of a capilloglomerulo nephritis; 
gastro-intestinal tract is normal; spleen is somewhat bloodless, 


| 
‘ 
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the splenic corpuscles are slightly enlarged, there is no evidence 
of nuclear fragmentation, the nuclear membranes are intact, 
but the chromatin material is broken up into spherical gran- 
ules of varying size; immature white cells are quite numerous; 
there is no evidence of fibrosis or destruction of lymphatic tissue. 
The liver cells are swollen and present a washed-out appearance; 
hemosiderin is present in abnormal amount; the sinusoids contain 
detached Kupfer cells, large mononuclear, and a few cells appar- 
ently washed over from the spleen whose chromatin has been 
broken up into granules. 

Air injected into marginal ear vein, 11.00 a.m., Sunday, April 29. 

Autopsy. Incision healing; no evidence of infection. Spleen of 
normal size and consistency; pale color. Liver has a somewhat 
greasy, soft feel; enlarged and pale. Stomach is slightly more 
pale than usual and distended. Intestine normal. Lower ileum 
shows no evidence of hyperemia, desquamation of the villi or 
ulceration. Kidneys, heart and lungs appear normal. 


TABLE V. 


(SR 5, white, spleen rayed fifteen minutes.) 


Date. we Diet, ( Remarks 
operation : cells. cells. em = 
Before. 1.57 8,800 | 4,704,000 400, carrots 250 
April 18 ie ; 300, turnips Operation at 
12 M; spleen 
rayed for 15 
min. 
19 1 1.52 | 8,400 | 4,320,000 400, carrots Active. 
20 2 - 6,400 : 400, carrots 300 = Active. 
21 3 400, cabbage 420 Active. 
22 4 1.57 4,032,000 400, carrots 185 Active. 
23 5 6,800 600, cabbage 400 Apparently 
24 6 400,turnips 360 normal. 
25 7 ; 8,800 400,turnips 320 No infection; 
apparently 
normal. 
26 8 1.62 9,800 3,808,000 400,turnips 410 Apparently 
27 9 400, carrots 205 normal. 
28 10 9,600 400, cabbage 300 
29 ll 1.62 11,200 | 4,384,000 
DIFFERENTIAL COUNT. 
Neutro- Lympho- Baso- Eosino- 
philes cytes. philes. philes 
Before exposure 50 40 9 1 
Ten days after . 52 42 6 


Microscopical Sections. Gastro-intestinal tract negative; kidneys 
somewhat bloodless; desquamation of a few of the cells lining the 
convoluted tubules. Spleen normal in size; slight increase in the 
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hemosiderin content; no evidence of fibrosis; chromatin material 
of the leukocytes and lymphocytes broken-up into spherical gran- 
ules. Liver cells show a marked decrease in the glycogen content. 
Many of the stellate cells lie free in the liver sinusoids. 

Air injected into marginal ear vein, 12.00 a.m., April 29. 

Autopsy. No evidence of infection along line of incision. Spleen 
and liver of pale color; latter organ somewhat enlarged; spleen of 
normal consistency. Other viscera negative. 

Microscopical Sections. Hyperplasia of splenic corpuscles; no 
increase in the connective tissues; few mitotic figures; chromatin 
broken up into granules; nuclear membranes intact; few immature 
white cells are found. Liver is slightly congested; hepatic cells 
swollen; paucity of their protoplasmic granules is especially notice- 
able; evidence of increased hemosiderin content. Kidneys show 
slight degeneration in the convoluted tubules. 


TABLE VI. 


(SR 6, gray, spleen rayed fifteen minutes.) 


Date Ww eight, Diet, Remarks. 
operation. cells. cells. 
Before 1.37 8,800 5,472,000 400, carrots 310 
April 18 300, turnips Spleen rayed 

15 min. 

19 1 1.23 9,000 : 400, carrots 240 | Very active. 

20 2 4,640,000 400, carrots 185 | Very active. 

21 3 400, cabbage 250 Very active. 
22 4 ; d 400, carrots 360 | Normal. 
23 5 1.91 7,400 4,128,000 600, cabbage 320 | Normal. 
24 6 a 7,600 400, turnips 285 Normal. 
25 6,200 400, turnips Normal. 
26 8 1.26 ; 4,608,000 400, turnips Normal. 
27 9 a 7,200 La) 400, carrots 420 Normal. 
28 10 400, cabbage Normal. 

29 11 1.31 7,800 4,704,000 % 310 
DIFFERENTIAL COUNT. 
Neutro- Lympho- Baso- Eosino- Large mono- 

philes. cytes. philes. philes. nuclears. 
Before exposure . . 44 47 4 ze 5 
Four days after. 30 62 4 2 2 


Sacrificed at 1.00 p.m., April 29. 

Autopsy. Incision healing nicely. Spleen and liver are of pale 
color and of normal consistency; liver somewhat enlarged. Other 
viscera apparently normal. 

Microscopical Sections. Gastro-intestinal tract is perfectly nor- 
mal. Kidneys are somewhat bloodless and show slight degenera- 
tion in the convoluted tubules. Spleen is normal in size and shows 
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a slight enlargement of the splenic corpuscles; no changes are 
found in the reticular tissue framework. The thread-like chroma- 
tin material which normally connects the lobes of the polymorpho- 
nuclear cells is in many instances not to be seen; many of the cells 
show complete subdivision into three to six separate segments; the 
chromatin material of the lymphocytes is in many instances broken 
up into clumps of granules. The swollen empty liver cells contain 
here and there traces of blood pigment; many white cells in an 
early stage of degeneration apparently transported from the spleen 
are to be found in the liver sinusoids. 


TABLE VII. 


Control No. 1, dark gray. 


Jays White 
operation cells cells 
Before. 2.89 8,200 5,152,000 400, carrots 245 
April 18 300, turnips Spleen pulled 
out on abdo- 
men 15 min 
19 l 2.88 10,200 5,536,000 400, carrots 
20 2 10,000 400, carrots 280 | Active. 
21 3 12,600 400, cabbage’ 200 Active. 
22 4 2 86 11,400 4,768,000 400, carrots 330 = Active. 
23 5 10,000 600, cabbage 380 
24 6 9,600 200, turnips 
25 7 8,200 300, turnips ; Incision 
26 Ss 2.82 8,000 400, turnips healing 
27 9 ; 8,600 5,440,000 400, carrots 215 
28 10 9,800 ; 400, cabbage 
29 11 2.85 9,000 are 240 
DIFFERENTIAL COUNT. 
Large 
Neutro- Lympho- Baso- Eosino- mono- 
philes. cytes. philes. philes. nuclears 
Before operation . 43 51 5 1 
Five days after . 64 30 ma! 3 2 
Ten days after .. . 49 47 2 2 


Autopsy (2.00 p.m.). Incision healing nicely. Viscera appear 
normal; liver, however, seems slightly congested. 

Microscopical Section. Slight chronic passive congestion in the 
liver and kidney; kidney sections revealed a desquamation here 
and there of the epithelium lining the convoluted tubules. 

Control rabbit No. 2 died the day following operation. A few 
hours previous to death there was a marked retraction of the 
head and inactivity shown by the animal. 

Control rabbit No. 3 presented no postoperative points of note 
that differed in any way from those of Rabbit No. 1. 
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Discussion. In our preliminary work on Series 1 and 2 we were 
able to produce the typical clinical symptoms of roentgen-ray 
intoxication by exposing the abdomen to a lethal dose of roentgen- 
rays. These symptoms made their appearance on the eighth day 
and, increasing in severity, terminated in the death of the animal 
on the eleventh day. Sections of the lower ileum revealed a 
hemorrhagic mucosa denuded of its villi as reported by other 
investigators. The animals of Series 3, on the other hand, the 
spleens of which were exposed to the same lethal dose of roentgen- 
rays, showed no apparent clinical symptoms of a systemic intoxi- 
cation during the eleven days following exposure. All the rabbits, 
except one of the controls which died the day following operation 
and SR 2 which showed a slight local infection, made excellent 
recoveries from the effects of operation. Though a slight loss of 
weight was in evidence for a few days following operation, this 
was in part due to the fact that the animals were starved before 
operation and in part due to the operation itself, as shown by a 
loss of weight also in the controls. White-blood counts of the 
animals, the spleens of which were rayed, were slightly below 
normal; the controls, on the other hand, showed a slight post- 
operative leukocytosis. The fact that the leukopenia in the 
“ spleen-rayed” animals was only of slight grade is not insignificant 
if one bears in mind the fact that we are here dealing with a com- 
bination of factors: Operation with its usual postoperative leuko- 
cytosis and the effect of roentgen-rays on the leukopoietic organ. 
If we consider the spleen-rayed rabbits to have a normal count of 
11,000 to 12,000 (due to a factor of operation) and find a count 
of 10,000 or less following exposure, we may attribute that to the 
effect of the roentgen-rays. 

In all the spleen-rayed animals there was evidence of destruction 
of red cells, as shown not only by the lowered red counts but also 
by the hemosiderin content of the spleen and liver. No erythro- 
blasts were found in the blood smears. Differential counts taken 
four days after radiation of the spleen showed in all cases, except 
SR 2, a decrease in the number of leukocytes per 1 cm. of blood 
with a relative lymphocytosis; the percentage of eosinophiles was 
somewhat high (10 per cent) in SR 1, the spleen which received 
a ten-minute exposure. It is rather significant that the spleen and 
liver of this same rabbit showed a greater content of hemosiderin 
than that of any other rabbit; ten days following exposure we find 
an approach to the normal differential count. A blood smear from 
SR 3 at this time showed the presence of an occasional Tiirk’s 
irritation form, regarded as a product of the irritation of the bone- 
marrow. 

The question is what factors determine the number of different 
cells in the circulation. Why should we not expect to find irrita- 
tion forms in the other blood smears, and evidence of a more marked 
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destruction of red cells in those animals exposed for the longer 
period of time than we found in the case of SR 1, ete.? It is well 
known that individuals with normal blood counts react differently 
in the number of cells thrown into the circulation in response to 
some pathological condition. So here, with the exposure of the 
spleen alone to an amount of roentgen-ray energy far short of 
the minimum lethal dose, in only part of the animals might we 
expect this effect to be evidenced. Taylor, Witherbee and Murphy’ 
claim there is a fluctuation in the percentage of lymphocytes in the 
blood stream following roentgen radiation. They maintain there 
is a sudden decrease in the circulating lymphocytes following 
roentgen radiation; this is followed by a rise and then another fall; 
this is in turn followed by a rise and again a fall in the percentage 
of lymphocytes. 

Anatomical changes are not very conspicuous in the animals, 
the spleens of which have received a lethal dose of roentgen-rays. 
On the eleventh day following its exposure to a lethal dose of 
roentgen-rays we found in the spleen no evidence of fibrosis and 
no areas of caseous necrosis or anemic infarctions associated with 
thrombosis of the splenic vessels. Hemosiderin was present, 
however, in somewhat increased amount; mitotic figures were few; 
the cells of the splenic corpuscles, however, the small and large 
lymphocytes and the large mononuclears and, to some extent, the 
polymorphonuclears of the pulp immediately adjacent to the 
follicle, showed a beginning degenerative change. The protoplasm 
showed no changes whatsoever; the nuclear membranes were 
preserved, but the nuclei were swollen and their chromatin material 
broken up into spherical granules of varying sizes. The delicate 
thread-like chromatin material which normally connects the lobes 
of the polymorphonuclear cells was in many cases not to be seen. 
These changes had not taken place in the control animals. 

Heineke® found degeneration of the lymphvid follicles in the 
spleen following roentgen-ray exposure; he noticed a fragmenta- 
tion of the tissue lymphocytes, mitotic figures were absent and 
the lymph follicles inconspicuous; the stroma was much in evidence, 
owing to the destruction and consequent disappearance of lympho- 
genic cells. Warthin‘ claims that the changes in the lymphoid 
organs following roentgen-ray exposure come on slowly: cells do 
not show marked advanced stages of degeneration until ten to 
fourteen days after the irradiation. The injured cells then split 
up into fragments, all traces of protoplasm are lost and only chro- 
matin granules remain as chromatin dust. This injury, he con- 
tinues, is not a diffuse one. Only certain cells, apparently, are 
affected, as many cells apparently normal are found near degen- 
erating cells. Warthin, it must be remembered, was dealing with 
the effect produced by roentgen-rays on the lymphoid organs of 
leukemic individuals. 
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The striking feature in the case of our liver sections was the 
large hepatic cells with swollen nuclei devoid of their usual abun- 
dant granular cytoplasm. Either a great demand had been made 
upon the supply or some agent had hastened the transformation of 
glycogen into sugar; as a matter of fact, the circumstances and 
exact control of such a change under normal circumstances has 
not been satisfactorily made clear as yet. It is known, however, 
that depriving the liver of its oxygen supply leads to the con- 
version more or less complete of glycogen to sugar; the process can 
be hastened by the stimulation of the splanchnics. Carbon-mon- 
oxide poisoning leads to the discharge of the glycogen; chloroform 
and some other anesthetics easily produce glycosuria in rabbits 
and dogs. 

Our control animals showed that only a slight, almost inappre- 
ciable, amount of liver glycogen had been converted into sugar, 
while in the case of the spleen-rayed animals there was a total 
absence of glycogen in the liver cells; this would tend to rule out 
the factor of anesthesia. Is it possible that by exposure of the 
spleen a glycogenolytic enzyme is set free or that toxic split pro- 
ducts are formed which favor the conversion of glycogen to sugar 
without affecting in any way the cell membrane or nucleus? That 
there was a response to a toxin of some sort on the part of the 
liver in the rayed animals was shown by the swelling, hyperplasia 
and desquamation in places of the Kupfer cells. Hemosiderin was 
present in the liver in varying amounts over the normal content. 

Sections taken from the stomach, lower ileum and colon appeared 
normal. The kidneys, on section, appeared somewhat bloodless 
and showed only a slight amount of desquamation of the epithelium 
lining the convoluted tubules; this same desquamation was, how- 
ever, found in the controls. This desquamation may be inter- 
preted as evidence of the secondary nature of roentgen-ray action 
on the kidney since that organ was not in the path of direct-ray 
action. 

Summary. The lethal dose of roentgen-rays used in these experi- 
ments invariably produced a systemic intoxication and resulted 
in death on the eleventh day following exposure of rabbits over 
whose lower abdomen or left hypochondrium it was applied. 

Direct radiation of the spleen with this same lethal dose, however, 
gave rise to no apparent clinical symptoms. At the end of the 
eleventh day the rabbits whose spleens were rayed were acting 
essentially like normal rabbits. 

There was a fall in the white-blood count characterized by a 
relative lymphocytosis five days after raying and a return to an 
approximately normal differential count five days later. A few 
Tiirck’s irritation forms were found in one of the rabbits ten days 
after exposure of its spleen. The lower red-blood counts and the 
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increased hemosiderin content of the spleen and liver gave evidence 
of increased red-blood-cell destruction. 

The only findings at autopsy were a pale looking spleen and a 
large pale liver; the spleen showed no evidence of fibrosis; no areas 
of caseous necrosis. An early stage of chromatolysis was found, 
however, as shown by the breaking-up of the chromatin material 
of the large and small lymphocytes into granules of varying sizes 
and the absence in many instances of the delicate chromatin thread 
which normally connects the nuclear lobes of the polymorpho- 
nuclear cells. The chief features of the liver sections were the 
washed-out appearance of the liver cells, the hyperplasia and 
desquamation of the Kupfer cells and the abnormal hemosiderin 
content. 

Our experiments gave no evidence of injury to the gastro-intes- 
tinal canal; the slight amount of degeneration found in the con- 
voluted tubules of the kidney was also found in the controls. ‘This 
is of importance in the interpretation of the work of Hall and 
Whipple. The theory that foci of necrosis occurring in the intes- 
tinal wall after general radiation are caused by the elimination 
of toxinous split-products seems to be untenable, at least so far 
as the spleen is concerned. Rather, such evidence of injury, 
together with similar effects produced in the kidney, would seem 
to be referable to the direct action of the rays. 

In conclusion, | wish to acknowledge with sincere appreciation 
the use of facilities placed at my disposal by Dr. W. P. Davey of 
the Research Laboratory of the General Electric Company at 
Schenectady. 
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THE ATYPICAL SPINAL TUMOR. 


By NorMAN SuHarpe, M.D., 


NEW YORK. 


SPINAL tumors, directly or indirectly involving the cord, so often 
exhibit a similarity of symptoms and signs that a tumor syndrome 
has been evolved. This syndrome is composed first of pain and 
paresthesia, followed by muscle paresis, varying stages of anes- 
thesia, muscle paralyses and impairment to even loss of sphincteric 
control. 

Excepting neurologists and others who frequently encounter 
spinal tumor, it is rather generally taken for granted that practi- 
cally all new growths about or in the cord will give rise to the 
group of symptoms and signs in the order given above. This is 
by no means the case. 

Since the larger number of spinal tumors are situated posteriorly 
to the cord, the sequence of development of the cord signs noted 
above can be readily understood. As the tumor develops, first it 
irritates and compresses a sensory nerve root or roots and the 
adjacent ganglia, giving rise to pain and paresthesias in the area 
of distribution of the affected root. As the tumor enlarges, the 
motor tracts become compressed, causing muscle paresis, spastic 
in type if the tumor is located above the lumbar enlargement of 
the cord, atrophic in type if the tumor is situated at or below the 
lumbar enlargement. Later, with further growth of the tumor, 
more severe compression causes paralyses, anesthesia and sphincteric 
loss. 

This so-called “typical” spinal-cord tumor syndrome is widely 
known, and when a tumor follows this “typical’’ course the con- 
dition is usually rather easily diagnosed. 

It is less widely known that very many spinal tumors do not 
follow a “typical” course, do not even closely approximate the 
features of the tumor syndrome outlined above. Some of the 
supposed leading signs of tumor may be omitted, and the sequence 
of the signs of the “typical syndrome” be distorted or reversed. 
Very often this is due to the situation of the tumor, lateral or 
anterior to the cord. But often the development of the cord signs 
is difficult of analysis, even after the condition is disclosed at 
operation. Still less well known is the fact that spinal tumor may 
not only not follow a “typical” course, or not even an “atypical”’ 
course, but may so closely simulate some organic cord disease 
as to deceive the very elect. By the term organic cord disease is 
meant such conditions as multiple sclerosis, syringomyelia, myelitis, 
etc. It is not difficult to conceive of the signs of tumor simulating 
those of cord disease in the neighborhood of the lesion, but the 
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presence in tumor cases of symptoms in distant portions of the 
nervous system are difficult of explanation except upon the basis 
of toxins generated by the growth. The simulation of cord disease 
by tumor may exist not only in the beginning, but may be carried 
well on into the course of the new growth. 

From what has been said above, it will be seen that the generally 
accepted idea that a “spinal-cord tumor syndrome” exists is 
unfortunate. The belief that cord tumor develops a universal 
syndrome with an orderly sequence of signs has led to many errors 
and delays in diagnosis, with the result that operative measures 
are withheld until the cord has often been irreparably damaged. 
Surgical treatment of cord tumors has only been employed for the 
last thirty years, and in the early years operation was performed 
only when undoubted tumor signs were present, the “typical tumor 
syndrome” referred to before. In consultations on spinal lesions 
it is not seldom that one hears the remark that, “ As there has been 
no pain of any kind, we can safely rule out cord tumor.” Of 
course, neurologists and others seeing many cord tumors know that 
these growths very often do not give rise to a “typical”’ and orderly 
sequence of symptoms and signs, 7. e., pain and paresthesia, muscle 
palsies and anesthesia. Of the tumors involving the cord that 
have come under my observation, more than half were “atypical” 
in their development, in that the symptoms and signs did not 
correspond, at least in some leading sign or signs, to the above 
formula. And others closely resembled some well-recognized form 
of organic cord disease. 

The four patients whose histories are reported below were chosen 
because their lesions illustrate how atypical the course of cord tumor 
may be. ‘Two had extradural tumors, involving the cord; 1, an 
intramedullary tumor; and 1, a pseudotumor (circumscribed serous 
meningitis). All of these lesions show features at variance, some- 
time widely, with the generally accepted behavior of cord tumor. 
In these case reports all the negative findings are omitted, except 
those having a distinct bearing on the condition. 

While it is recognized that one should be careful in drawing 
deductions from a single case, yet it is felt that a discussion of these 
individual conditions may add to our knowledge of the variegated 
signs that these, at times puzzling, lesions may present. 


Case 1.—C. R., aged twenty-eight years. In July, 1918, after 
having been under a severe strain nursing her mother, who died 
of cancer in June, she complained of tremors and weakness in the 
legs after exertion. ‘These symptoms gradually grew more marked, 
and when, in October, 1918, she noticed tremor of the hands when 
fatigued she went to a clinic for examination. A diagnosis of mul- 
tiple sclerosis was made. ‘Two months later examination in another 
clinic yielded the same diagnosis. I first examined her in January, 
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1919, in a third clinic. Her condition was as follows: She walked 
with stiff spastic gait and tired quickly. Both legs were spastic; 
knee- and ankle-jerks exaggerated; double ankle clonus and double 
Babinski elicited; upper abdominal reflexes present, lower absent. 
Tremor of hands, intention in type; lateral nystagmoid twitching 
of both eyes; no pallor of optic disks. Sphincters not impaired, and 
no tenderness to pressure over the spine. ‘Tests showed no impair- 
ment of sensation. The patient said that there had been no pain 
at any time. 

Diagnosis: Multiple sclerosis. Examined again in July, 1919, 
her condition was the same, except that it was more difficult for 
her to get about. Lumbar puncture at this time yielded a clear 
fluid under normal pressure, normal cell count, normal globulin, 
albumin not present and the Wassermann reaction negative. 

The patient was lost sight of until January, 1920, when I found 
her completely paralyzed below the waist. She said that the 
stiffness and the weakness of the legs had gradually increased from 
July, 1919, on ‘until November 1, when she was unable to move 
them at all. A month later, in December, 1919, she had com- 
plained of numbness and tingling in the legs, and this had gradu- 
ally grown more marked. The examination in January, 1920, 
showed marked sensory impairment below the level of the tenth 
thoracic cord segment (1 to 2 inches below the umbilicus). There 
was marked hypesthesia to all forms of sensation below this level, 
with scattered areas of complete anesthesia over thighs and legs. 
Touch better maintained than pain or thermal sense. No sphincter 
impairment. No tenderness over the spine, and skiagraphs revealed 
nothing definite. ‘The former tremors of the hands and the nystag- 
moid twitchings of the eyes not present now. ‘The picture was now 
one of tumor, not multiple sclerosis. 

Laminectomy was performed February 5, 1920, of the sixth to 
the ninth thoracic vertebre. The left lamina of the seventh verte- 
bra was partly eroded, and an encapsulated egg-shaped tumor, 

* inches long and 1 inch in diameter, was found in the canal in 
front and to the left of the cord. The lower pole of the tumor 
had eroded the posterior wall of the foramina, flattening the nerve 
roots. The cord was markedly flattened against the posterior 
wall of the canal. The tumor was rather easily removed from its 
bed and peeled from the dura. Eight days after operation the 
patient could flex and extend legs and lift the feet. Sensory impair- 
ment less. Three weeks later the patient could walk by holding. 
Two months after operation she walked several blocks without 
fatigue, and sensation was normal. Clonus and Babinski signs still 
present. ‘Three months later she returned to her work; could dance 
and get about as well as before illness. At the present time, three 
years after operation, she remains well and strong. ‘The knee-jerks 
are slightly plus and an inconstant Babinski occasionally found. 
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Pathological report on tumor: One laboratory found it to be “a 
benign tumor of indefinite origin and type,” while a second labora- 
tory stated that it was “an atypical spindle-cell sarcoma, with many 
giant cells, which had outgrown its blood supply.” 


The first point to be noted is the extraordinary stimulation of 
multiple sclerosis by the tumor signs. Spasticity of the legs is 
common both to sclerosis and to tumor above the lumbar enlarge- 
ment; likewise loss of the abdominal reflexes. Nystagmus is a 
cardinal sign in multiple sclerosis; not at all a sign of spinal tumor. 
The nystagmoid twitchings found in this patient are difficult to 
explain. That they were due to toxins generated by the tumor 
(referred to earlier in the article) is hardly credible in this case, as 
the tumor was extradural. They were probably due to fatigue, 
for the patient had difficulty in walking and complained of fatigue 
on her visits to the clinic. Fatigue was probably the cause also 
of the hand tremor. Months afterward, when the patient was 
examined in bed, the nystagmus and hand tremor were absent. 
It may be contended that this was not a true nystagmus or a true 
intention hand tremor. Yet they were sufficiently life-like to lead 
three observers in different clinics to make a diagnosis of multiple 
sclerosis. 

The absence of pain at any time during illness, while not unknown 
in cord tumor, was a difficult point to surmount in the consulta- 
tion preceding operation. It was still more difficult to explain at 
operation, when the posterior wall of the eighth foramina was 
found eroded and the nerve root flattened to a ribbon. It can, 
however, be explained on a mechanical basis. As the tumor lay 
obliquely in the canal, if it grew from above downward, the erosion 
of the foramina and compression of the root was a late development. 
By this time the upper pole of the tumor had so compressed the 
cord as to prevent the passage upward of pain impulses. 

The failure of the roentgen-ray to reveal the bone erosion previous 
to operation may be thought surprising, but really it is not so. On 
a skiagraph taken several weeks after the operation, with an open 
canal, the lines of erosion were only faintly discernible and could 
easily have been misinterpreted. Spinal roentgenograms are 
exceedingly difficult to “read,” and usually are not of much help 
to the neurosurgeon unless there are alterations in the bony align- 
ment. Roentgenograms should always be made, however, for they 
may unexpectedly throw light on the condition. 

The late development of sensory impairment is rather remarkable, 
although the position of the tumor in front of the cord would call 
for tardy sensory disturbance. In view of the fact that at opera- 
tion the cord was found markedly flattened against the bony canal, 
the late occurrence of sensory disturbance seventeen months after 
the onset of the illness and one month after complete motor par- 
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alysis is surprising. It confirms what was previously known, that 
sensory nerve fibers suffer compression with much more tolerance 
than do motor fibers. 

The absence of sphincteric impairment, in view of the marked 
cord compression, is unusual. While the spinal centers for the 
sphincters are believed to be in the lumbar enlargexent of the 
cord, yet with complete motor paralysis and partial sensory loss 
it would be supposed that the ascending and descending fibers to 
those centers would also be involved. I have seen at this level 
and higher up sphincteric disturbances and even loss of control in 
lesions apparently more moderate in their interference with the 
cord than this one. We can only assume that the fibers for the 
sphincters escaped compression, as some of the sensory fibers did, 
or that occasionally the spinal centers in the conus are capable of 
functioning independently. 

The quick recovery of function was not only gratifying but 
striking. Although complete paraplegia had been present for three 
months before operation, yet eight days later she could move the 
legs, walk (weakly it is true) in three weeks, and two months after 
operation sensation was normal, and she could walk several blocks 
without fatigue. This illustrates again how tolerant the cord is to 
pressure gradually applied, in contradistinction to the results seen 
in sudden compression, as in fracture of the spine. 

The negative findings in the fluid at lumbar puncture are those 
usually met with in extradural tumor with an intact dura. Nega- 
tive findings are indicative of lack of inflammatory reaction within 
the dura, and can, with reservations, be used as a basis for prog- 
nosis of return of cord function. Conflicting and doubtful labora- 
tory reports on cord tumors are not unusual. This is doubtless 
due to the relative infrequency of spinal tumor. 


Case II.—F. M., aged sixteen years. In 1916, when twelve 
years old, he was struck by a trolley-car, receiving severe bruises 
of the trunk and legs. He does not recall whether the back was 
injured or not. He was confined to bed and house for six weeks, 
and apparently completely recovered. He went to work when fif- 
teen years old. In the autumn of 1919 he had mild shooting pains 
in the back of the legs, with occasional tenderness to pressure over 
the middle of the spine and pain in the back on bending. This 
continued intermittently until March 1, 1920, when he complained 
of “pins and needles” sensation in the legs and weakness in both 
knees. This weakness rapidly increased, so that in two weeks he 
was unable to walk. At this time there developed slight numbness 
of the legs to the groin and some hesitancy in bladder function. 

When examined March 25, 1920, there was a complete flaccid 
paralysis of both legs to the groin, with the exception that he 
could weakly move the toes of the left foot. The knee and ankle 
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tendon reflexes were absent and there was marked atrophy of all 
the muscles to the groin. Tactile sense fully preserved, marked 
diminution of pain and thermal sense. No anesthesia. Muscles 
of both legs and thighs were markedly tender to pressure. Tender- 
ness over spine from the eleventh thoracic to second lumbar verte- 
bree. ‘There was an apparent backward curve of these spines, but 
skiagraphs showed nothing abnormal in spinal curve or vertebral 
outline. Control of bladder and rectal sphincters impaired but 
not lost. In the following days he complained of increasingly 
severe pain in the back and legs. Laminectomy was performed 
March 29, 1920. When the lamine of the twelfth thoracic and 
first lumbar vertebree were removed a dark red mass protruded, 
completely hiding the dura. Removal of the eleventh thoracic 
lamin revealed a normal pulsating dura free of the mass, and 
removal of the second lumbar lamine below disclosed the dura 
without pulsation. When the larger part of the mass, which was 
found to be laminated and partly organized blood clot, was stripped 
from the dura there was found beneath it a l-inch wide collar of 
dense yellowish fibrous tissue completely encircling the dura and 
severely compressing it. ‘Tedious dissection freed the dura, and on 
incising the ring of fibrous tissue pulsation returned in the-dura 
below the lesion. Because of the amount of blood clot remaining 
in the canal, the dura was not opened and the wound was drained. 
A large amount of grumous blood escaped the following two days, 
and a low-grade suppuration occurred, which disappeared after 
several days. 

Fifteen days after operation the patient could flex the left knee 
and foot and move the toes on the right foot. Three weeks later he 
could walk with assistance. Sensation and sphincters were normal. 
Nine months after operation he returned to work. The left leg 
was about normal in strength, the ankle-jerk normal and the 
knee-jerk feebly present. The right leg—strength fair, foot-drop, 
knee-jerk absent, and ankle-jerk feebly present. Exercises in the 
following months partially overcame the right foot-drop, so that at 
present dorsal flexion of the foot is only subnormal. Otherwise he 
is well and strong. The pathological report of the tumor was, “ An 
endothelial angioma, springing from the connective tissue of the 
spinal canal.” Doubt was expressed as to malignancy. 


Following the onset of paraplegia and before the patient’s admit- 
tance to hospital, two diagnoses had been made of his condition. 
One was multiple neuritis and the other transverse myelitis. Either 
was a likely diagnosis in view of the swift onset and rapid progression 
of the paralysis and the history then obtained. Although he was 
not unintelligent, it was only by persistent and leading question- 
ing that the existence of leg pains and intermittent muscle weakness 
for a period of several months was brought out. Just as in brain 
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tumor the importance of the early signs, existing before the condi- 
tion has become masked by increased pressure or by toxemia can- 
not be overestimated. It was the history of “pins and needles” 
sensations and occasionally muscle wee akness persisting for five 
months, together with the tenderness over the spine, that decided 
for tumor and for operation. 

The conus medullaris, the portion of the cord involved by this 
lesion, is most susceptible to injury, and complete recovery is the 
exception rather than the rule, even after moderate degrees of 
injury. Though in this patient the cord was found much less 
compressed, and had endured this for a much shorter time than 
was the case with the preceding patient, yet his recovery of full 
function was much slower. His quick initial recovery, he being 
able to walk unassisted in one month, was rather surprising. Tis 
later slow recovery was that more usually seen in conus ag 

Sphincter disturbance occurs early and constantly in lesions 
involving this portion of the cord. A hopeful sign in this ‘euiiat’s 
condition was that while the sphincters were impaired control was 
not lost. In conditions where operation reveals compression of the 
conus the degree of sphincter impairment can be used, and was in 
this case as a basis of prognosis of the patient’s general recovery of 
function. 


Case III.—S. G., woodjoiner, aged thirty-one years. In Sep- 
tember, 1917, an abscess developed in his left nostril. In, the 
following three months abscesses successively appeared in the left 
orbit, on the left side of the face and later on the left side of the 
neck, 2 inches below the mastoid. All the abscesses were deep- 
seated and required a long time for hes ling, the last one closing early 
in January, 1918. A few days later pain and stiffness developed in 
the left side of the neck and he carried his head in a fixed position. 
At a clinic, to which he went, the diagnosis of cervical Pott’s disease 
was made and a rigid helmet of leather applied and worn until 
July, 1918. During the preceding month of June he noticed numb- 
ness in the right hand and weakness of the left hand and arm. ‘Two 
months later these signs had progressed to a spastic paralysis of 
the left arm and leg without sensory disturbances in these parts, 
associated with numbness and lowered sensation of the right half 
of the body, excluding the face. At a second clinic, in September, 
1918, although two blood Wassermanns were negative and later 
two other blood Wassermanns and a spinal fluid Wassermann were 
negative, the condition was diagnosed as luetic bone disease, and 
arsphenamine was given intravenously several times without bene- 
fit. Four skiagraphs of the cervical spine taken during these weeks 
showed nothing abnormal. I saw him in November, 1918. He 
had spastic paralysis of the left arm and leg, with increased reflexes, 
ankle and patella clonus and Babinski sign present. He could 
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slowly and weakly flex the leg on the thigh and feebly flex the fore- 
arm, but could not move the fingers. Sensation of the left half 
of the body was normal. Over the right half of the body there was 
hypesthesia in large areas to all forms of sensation, but no actual 
anesthesia. ‘The sphincters were not impaired. There was tender- 
ness to pressure on the left side of the neck opposite the body of 
the third cervical vertebra and slight tenderness on the posterior 
wall of the pharynx at this level. At this examination a small sinus 
was found on the posterior pharyngeal wall directed toward the 
body of the third cervical vertebra, but skiagraphs showed nothing 
abnormal. As his condition had remained stationary for three 
months, | advised waiting for further development. 

In January, 1919, he reported that he was losing power on the 
right side of the body. Examination confirmed this. Sensory dis- 
turbances were unchanged. A diagnosis was made of a lesion, 
nature unknown and affecting the cord at the level of the third 
cervical vertebra, and laminectomy was advised and performed, 
January 29, 1919. On removal of the third, fourth and fifth cervi- 
cal lamine the dura was disclosed tense and distended, and indented 
on the left side by a small projection of bone from the body of the 
third cervical vertebra. A probe passed up and down the canal 
outside the dura found no other obstruction. The dura was smooth 
and normal in appearance. On opening the dura and arachnoid 
clear fluid spurted to a height of several inches for ten to twelve 
seconds, though the head and trunk were on a lower level than the 
operative field. The cord appeared normal and I was not able to 
identify any adhesions or sac wall that had retained the fluid. 

Eight days after operation he could move the left fingers and 
hand more freely than for six months. He complained of par- 
esthesia in the right hand and foot. Three weeks later he could 
raise the left hand above his head. A tiny fragment of bone was 
discharged from the pharyngeal sinus, which promptly healed. 
Three months later he walked well and wrote legibly (was left- 
handed). Ten months after operation he returned to his former 
work, which required good control over muscles and joints. He 
complained from time to time of paresthesia and pain about the 
sear. At the present time he is normal in strength and has been 
so for the past two and a half years. 


There seems to be no reason to doubt that the lesion was a mild 
infection of the body of the third cervical vertebra, perhaps includ- 
ing one or two of the adjacent vertebrae, with subsequent inflam- 
matory iavolvement of the arachnoid and pia at this level. This 
gave rise to adhesions which confined the cerebrospinal fluid—a 
circumscribed meningitis serosa. The paralysis and sensory dis- 
turbances were due to the pressure of the confined fluid and not to 
the exostosis found in the canal, which was small, and though it 
indented the dura, it did not press upon the cord. 
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The picture presented before operation was that of a lesion of 
one-half the cord—the left half; yet at operation the dura was dis- 
tended equally in all directions, and on opening it the cord seemed 
to be lying in the center of the distended cavity. The left hemi- 
plegia and right sensory disturbances indicate that the bulk of the 
fluid pressure was on the left side of the cord until the extension 
of the process involved also the right side, as was shown by the 
increasing motor impairment of the right arm shortly before opera- 
tion. Had operation not been done, there can be no doubt that 
the patient would have become totally disabled within a few 
months. 

The diagnosis of Pott’s disease early in his illness is perhaps 
understandable, even though the skiagraphs showed nothing abnor- 
mal, for in cervical Pott’s disease there is, as a rule, but little bone 
destruction. But the diagnosis of syphilitic bone disease and the 
repeated administration of arsphenamine intravenously, in spite 
of the repeated negative blood and spinal-fluid examinations, can 
scarcely be defended. ‘This is a procedure all too common the last 
few years. 

The history of this patient demonstrates again what some of us 
have been urging—namely, the value of exploratory laminectomy in 
progressive lesions involving the spinal cord, even though a diag- 
nosis cannot be made, if the lesion has crippled or threatens to 
disable the patient. Naturally this does not mean that well- 
known clinical forms of cord disease that have some aberrant or 
unusual symptoms or signs should be operated upon. But these 
patients should be kept under suspicion and observation. Nor 
does it imply immediate operation on non-diagnosed lesions, espe- 
cially if the signs of cord involvement are stationary. It is wiser 
to await further development. It may be safely taken as a rule, 
that cord lesions that can be helped by operation will not long 
remain stationary. Before the operation on this patient I thought 
the lesion might be a thrombosis of the vessels of the cord. But 
as I could not be positive, operation was urged, with the result 
that this patient was restored to normal health and usefulness. 


Case IV.—M. N., aged fourteen years. When seven months old 
a small lump was removed from the soft parts over the sacrum. 
When an infant a soft doughy mass was noticed over the spine 
between the scapule. This had remained stationary in size until 
the summer of 1921, twelve years later, when it began to enlarge. 
Seen in February, 1922, the patient’s history was that five months 
previously there was noticed some loss of power in the left leg, and 
two months later slight weakness of the right leg, accompanied by 
pain in both shoulders and weakness of the left arm. The weakness 
of the legs gradually increased, so that in January, 1922, she had 
difficulty in walking; also some loss of bladder control, which had 
been present for two months. 
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Status in February, 1922: Both legs were spastic, with increased 
tendon-jerks, double Babinski and left ankle clonus. Dorsal flexion 
of the left foot was very weak, but the patient could walk a short 
distance unassisted. Both abdominal reflexes were feebly present. 
There was hypesthesia to touch, pain and thermal sense over the 
legs and trunk up to 2 inches below the clavicle in front and to the 
scapular angles posteriorly, pain and thermal sense being more 
affected. The muscles over both shoulders were tender to pressure, 
especially on the left side. The left-hand grasp was very weak, 
with marked atrophy involving the last two fingers and the small 
hand muscles, with anesthesia in the ulnar distribution of the hand 
and hypesthesia, extending for several inches upward on the inner 
side of the forearm (8 C and 1D). Over the spine, extending from 
the seventh cervical spine to the third thoracic spine, was a soft, 
doughy mass adherent to the skin but freely movable otherwise— 
a lipoma. The patient stated that this had been getting larger 
the last seven months. Skiagraphs showed nothing abnormal in 
bone outline. She had some slight difficulty in controlling the 
bladder. At lumbar puncture the spinal fluid was found clear 
under normal pressure; cells, 6 per cm.; globulin and albumin were 
present in faint traces; the Wassermann was negative. 

The tentative diagnosis was spinal gliosis, a syringomyelia, but 
the patient was kept under observation. By the middle of April, 
1922, the spasticity of the legs and sphincter disturbances had 
become more marked, with increasing weakness in the left hand and 
forearm. She complained of increasing pain in the shoulder. Sen- 
sory impairment was unchanged, except that a narrow zone of 
hyperesthesia had appeared at the upper margin of sensory loss. 

The diagnosis was made of intraspinal growth, probably a lipoma. 
Operation was advised and performed April 28, 1922. On removal 
of the seventh cervical, and first and second thoracic lamine, the 
dura was found tense and bulging. Incising the dura, a growth 
2 inches long and 4 inch wide was found firmly attached to the 
posterior surface of the cord, or at least to the pia. It was yellow 
in color and in consistency closely resembled the superficial lipoma. 
The growth did not appear to penetrate the cord, but it was so 
firmly adherent that dissection would have meant grave cord injury. 
The wound was sutured, the dura being left unclosed to permit 
separation of the growth from the nerve structure. 

One week after this operation the spasticity of the legs was much 
lessened, bladder sphincter control was normal, the hyperesthetic 
zone about the shoulder girdle had disappeared and sensation in 
the left hand, trunk and legs was much improved. One month 
after the first operation the wound was reopened. The tumor was 
found to have greatly enlarged, requiring removal of the sixth 
cervical lamin to expose its upper pole. The lower pole extended 
to the second thoracic vertebra, more than doubling its former 
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length, and it was twice the former width and thickness. The 
growth could not be freed from the cord at any point, and careful 
rotation revealed penetration of the cord substance. A small sec- 
tion removed for examination was reported by the laboratory as 
“a fibroglioma,” the section containing much fibrous tissue probably 
derived from the meninges. 

Based on the rapid progress of the growth, the prognosis was 
made that the patient would die or be totally disabled within six 
months. But the patient held the improvement gained after the 
first operation for a period of three months; she was able to walk 
a few steps, had control of the sphincters and sensation was almost 
normal. Then retrogression occurred in motor power, the right 
arm also becoming weak, with weakness and atrophy of the hand 
muscles. Her status in January, 1923, was as follows: Slight pain 
in the right shoulder, weakness of both arms but no paralysis, with 
atrophy of the small muscles of both hands. The only sensory 
impairment found was slight hypesthesia to touch. There was 
spasticity in both legs, with double clonus and double Babinski. 
She could flex, extend and raise legs, but could not walk or stand 
alone. Sphincters were impaired, but control was not lost. As 
her condition had remained unchanged during the previous three 
months, there was a possibility that retrogression had occurred in 
the tumor itself, or that it had, partially at least, freed itself from 
the cord. Reoperation was advised but was refused. 

The diagnosis of tumor was not made at the early examinations. 
The history, the symptoms and the signs pointed rather to a gliosis 
or syringomyelia of the lower cervical cord, the usual site for this 
disease process. The only dissonant note in this diagnosis was the 
presence of pain in the left shoulder and arms, and it was this that 
led to the lumbar puncture and to keeping the patient under 
observation. 

Also because of the presence of the superficial congenital lipoma 
upon the spine, a spina bifida occulta was suspected, for as has 
been shown in a previous article! 50 per cent of this type of spina 
bifida are accompanied by overlying lipomata. But skiagraphs 
showed the bony canal to be intact. 

With the development of the hyperesthetic zone above the skin 
level of sensory loss the diagnosis of tumor was made. As the 
superficial lipoma had begun to grow only a few months before the 
onset of cord signs, it was thought that the spinal tumor was also 
a lipoma, either intra- or extradural, tissue that had been pinched 
off from the superficial lipoma by the closure of the spinal canal in 
fetal life. 

Though we were fairly certain in deciding to operate that the 
condition was one of tumor, had it proved to be syringomyelia with 
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cavity formation the operation would not necessarily have been 
without benefit. For it has been shown that a syringomyelic cavity 
can be drained with marked benefit to the patient.” 

The rapid growth of the tumor duting the four weeks’ interval 
between operations was most surprising. It was doubtless due to 
the extra space provided by the laminectomy and opened meninges. 
Had the time interval been shorter the tumor would, of course, have 
been much smaller, but equally irremovable. It is usually considered 
advisable in two-stage operations for adherent spinal growths to 
perform the second stage after an interval of seven to ten days. 
This I regard as much too short a time. It is almost impossible to 
obtain an aseptic operative field in this time. If the wound is 
allowed to heal completely, which will require from three weeks to 
a month, not only will the chances of asepsis be better, but the 
longer time will allow the cord to more completely free itself from 
the growth. Even though the longer interval allows the growth to 
attain much greater size, if it has freed itself from the cord removal 
is not made more difficult. 

Summary. ‘There are many spinal tumors that do not, in their 
symptoms and signs, correspond to the syndrome that is generally 
accepted as indicating the presence of these growths. Many times 
this is due to the unusual position of the tumor. Often it is due to 
-causes that are difficult of analysis, even at the time of operation. 

Occasionally a spinal neoplasm for a considerable period of its 
development will exhibit symptoms and signs closely simulating 
those of some organic cord disease, such as myelitis, multiple 
sclerosis and syringomyelia. Eventually, however, the tumor will 
betray its presence, if the observer be alert, by the development 
of symptoms and signs foreign to those of cord disease. 

Any condition regarded as organic cord disease that possesses 
any symptoms or signs not common to that disease should be kept 
under observation and frequently examined for the appearance of 
tumor signs. 

As the majority of spinal tumors are removable, and if operation 
be performed early, most tumor patients can be restored to normal 
or near normal, it is of the utmost importance that diagnosis be 
made early, and also that tumor be not allowed to masquerade as 
cord disease for want of frequent examinatioh. 

As most organic cord diseases are chronic and progressive affairs 
on which treatment has but little effect, it is better in doubtful 
cases in which tumor is suspected to operate and occasionally find 
cord disease which will not be helped by the operation than it is 
“to overlook, for want of operation, a tumor that will in its progres- 
sion cause irreparable damage to the cord. 


2 Sharpe: Spinal Decompression, AM. Jour. Men. Sct., 1919, 158, 335. 
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THE DIETETIC MANAGEMENT OF DIABETES.* 


By Freperick M. M.D., 


MORRISTOWN, N. J. 


(From The Physiatric Institute, Morristown, N. J.) 


I SHALL try to develop briefly three propositions: 


I. TREATMENT BY INSULIN AND PropER Diet CONTROLS 
EVEN THE SEVEREST CASES OF DIABETES. 
II. Reautation or Toran CaALortes AND Bopy WEIGHT 
Retains Its ImporTANCE AS THE Basic PRINCIPLE OF 
Dirt. 
III. Incorrect Diets arE DaNGERous IN DraBetes WitTH 
or INSULIN. 


I. Results of Treatment by Insulin and Proper Diet. We are now 
on the high tide of enthusiasm over the monumental discovery of 
insulin by Banting and his collaborators, and there will scarcely be 
any dispute of the statement that patients with the most severe 
and hopeless diabetes can by this means be miraculously restored 
in weight, strength, comfort and usefulness. Ourselves and others! 
have published abundant records of such cases, and a few of the 
photographs are reproduced here as examples (Figs. 3 and 7). 
Only the grossest mismanagement of diet can prevent these won- 
derful quick results. More important is the agreement of valid 
evidence to date that these benefits can be maintained apparently 
indefinitely. 

Unwarranted optimism should be discouraged. Insulin is not 
a cure of diabetes. Remarkable gains of tolerance credited to 
insulin are generally explainable by failure to ascertain first the 
degree of improvement that could be achieved by diet alone. 
The few instances of genuine recovery of tolerance, beyond what 
is possible with diet, are best explained by the more thorough rest 
of the pancreatic function with diet plus insulin than with diet 
alone. Insulin is not even a magic preventive of progressiveness, 
for we have seen marked loss of tolerance in patients who were 
taking considerable quantities of insulin and at the same time 
excreting much sugar. 

On the other hand, it is now fairly certain that diabetes is not 
an inherently progressive disease. The progressiveness observed 
in the past has been due chiefly to hydropic degeneration of islands, 
the result of functional overstrain entailed by incorrect diet and, 
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to less degree, by occasional injuries from intercurrent infections. 
I arrived at this conclusion some years ago on the basis of animal 
experiments, confirmed by experiences with human cases. If this 
view is not correct, and if there is an inherent progressive element 
in diabetes apart from functional injury, the outlook is still gloomy, 
because all cases of the severe or “ progressive’”’ type may still be 
expected to lose tolerance until they finally reach the stage of 
“total” diabetes and must receive all their insulin from the outside. 
But the halting of progressiveness is now so much easier with the 
combination of insulin and diet, and will therefore be witnessed 
by so many more observers, that the traditional pessimistic view 
will doubtless soon lose its former dominance unless some real 
evidence is found to support it. Discarding this unsupported and 
exploded tradition of inevitable progressiveness, we may say that 
the most hopeful feature of treatment with a non-curative pan- 
creatic extract is found in the fact that adequate functional relief 
of the pancreatic islands frequently permits some recovery of 
assimilative power, and at least suffices under any ordinary con- 
ditions to prevent any further impairment of tolerance. 

II. Regulation of Total Calories and Body Weight. The announce- 
ment of the undernutrition treatment in 1914 attracted attention 
second only to that centered upon insulin today. The principle 
was actually revolutionary, for it was a conception that diabetes 
involves a disorder of total metabolism and a denial of the universal 
view that it is a disturbance of sugar metabolism alone. The 
mismanagement of the research and the obstacles which impeded 
its publication prevented this doctrine from being generally under- 
stood or accepted, and, therefore, the treatment itself has lately 
been attacked or abandoned to a great extent. The discovery of 
insulin in no way diminishes the importance of this principle. On 
the contrary, insulin furnishes a new means of demonstrating the 
validity of this principle and accordingly the nature of diabetes, 
and this fundamental conception of diabetes furnishes the means 
for the intelligent regulation of the use of insulin and for preventing 
dangers or failures. 

The undernutrition treatment has meant a reduction of the 
body weight and metabolism to correspond to the reduced pan- 
creatic island function. We have always agreed with our oppo- 
nents, who declared that they did not wish their diabetics to be 
undernourished and weak, but wished them to be plump and 
strong. The unfortunate fact is, however, that before the dis- 
covery of insulin there was no treatment that ever kept severely 
diabetic patients plump and strong, and, therefore, the only ques- 
tion was what treatment would keep them in the best condition 
for the longest time. Diabetic patients have emaciated and died, 
not from lack of food but from lack of the power to assimilate 
their food. Even the few who have literally been starved to 
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death have been thus deprived only because they cpuld assimilate 
scarcely any food if it were given, and their number is infinitesimal 
compared with those who have needlessly starved to death through 
the breaking down of their tolerance with quantities of food which 
they could not assimilate and could only excrete in the urine. | 
have published elsewhere? the photograph of a young boy as one 
example out of many to show that undernutrition is not synony- 
mous with starvation. We have not starved patients unnecessarily, 
and when they have come with mild diabetes we have found that 
moderate reduction of diet and body weight has saved them from 
passing into the severe stage. When they were already in a severe 
stage the choice was unavoidable between reduction of diet suffi- 
cient to conserve their tolerance, and a higher diet which would 
break down their tolerance. We believe that those who have 
claimed to build up patients by means of diets breaking down the 
assimilative power, by which alone it is possible to maintain their 
nutrition, are in a theoretically absurd position, and this belief 
is confirmed by the significant silence of all such authors concern- 
ing their actual statistical results. Furthermore, few seem to have 
understood the principle which is so important in practice, namely 
that reduction of weight means raising of tolerance. Therefore, 
our initial undernutrition for the control of glycosuria and hyper- 
glycemia, which has seemed so radical, has enabled us to give 
actually higher diets than otherwise possible for cases of this type 
while keeping symptoms under control. Our published statistics? 
show that in the long series of patients faithful to treatment in the 
Physiatric Institute, the merest handful have died either from the 
severity of their diabetes or from infections or other accidents; 
downward progress in the others has ordinarily been preventable; 
they have not only survived to receive the benefits of insulin, 
but in the meantime have been reasonably comfortable and active; 
they have not reached the extremes of helplessness and misery 
experienced by those who have tried to avoid undernutrition and 
ignore active symptoms. The truthfulness of these statistical 
claims is attested by a sufficient number of witnesses, and these 
figures, together with those of Joslin‘ prove that undernutrition 
has conserved not only life but also strength and comfort more 
successfully than any other plan of treatment. 

The unfortunate feature of every diet treatment has been the 
emaciation and weakness of all severe cases. Now this is pre- 
ventable by insulin, but with this new treatment precisely the 
same problems and disputes are encountered: 

1. There are numerous experiments to determine the carbohy- 
drate equivalent of a unit of insulin. The results, which are 
variable at best, are obtained only under arbitrarily fixed condi- 
tions. They may have some value or convenience under the 
particular conditions chosen, but they have no fundamental sig- 
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nificance because they vary with the total nutrition and other 
factors. If insulin is related to the total metabolism it is obviously 
impossible to establish any fixed general definition of its potency 
in terms of carbohydrate alone. 

2. There is a whole crop of formulas for computing the highest 
aloric ration that can be given with the minimum of carbohydrate 
and protein, while avoiding acidosis. These attempts spring from 
the old idea that only glucose requires consideration in diabetes. 
It is nothing but a pure theoretical assumption that quantities of 
sarbohydrate, protein and fat which represent supposedly equal 
quantities of glucose affect the diabetic tolerance equally. This 
assumption is not only unproved but has been shown by our tests 
to be untrue. 

3. There is the ancient error of mysterious harmful properties 
in protein, and the much more deep-rooted fallacy of the harmless- 
ness of calories in the form of fat. Low-carbohydrate, low-protein, 
high-fat diets have been carried to their logical extreme by Petrén,' 
with results which have attracted much notice in Europe but are 
hopelessly below the standard in this country. Contrary to cur- 
rent suppositions, we have fewer points of difference with Newburgh 
and Marsh than with many other writers. We agree fully in the 
endeavor to keep not only the urine but also the blood sugar nor- 
mal, and in the use of undernutrition not only at the outset but 
also throughout the course of severe cases. We believe that their 
clinical success has been due essentially to this use of undernutri- 
tion in a series of cases which were distinctly milder than our own 
series. The use of a high proportion of fat is entirely compatible 
with restriction of total calories, and is altogether different from 
absolutely high-fat rations, such as are used in Europe. We must 
firmly deny, however, that fat in any quantities can be disregarded 
in its influence on the tolerance, or that fat ever facilitates the 
clearing up of glycosuria, as compared with fasting or undernutri- 
tion. Also, we believe that this or any other return toward the 
old idea of a disturbance only of glucose metabolism and not of 
total metabolism in diabetes is a step backward and not forward 
in both theory and practice. 

4. This same consideration applies to all attempts to provide 
weight or strength for the diabetic by the use of alcohol or of 
unusual or artificial food materials, such as caramel, odd-carbon 
fats (intarvin) and so on. ‘These endeavors of chemists must be 
forever fruitless, because based on a superficial and false conception 
of diabetes. 

For details of experiments showing the influence of total calories 
and body weight upon diabetes and the insulin requirement, 
reference must be made to former publications.6 7 A few examples 
are given here: 

Table I shows normal urine and blood in a child on a diet of 
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394 calories. An increase of fat and decrease of carbohydrate, so 
as to make 804 calories, resulted in hyperglycemia and glycosuria, 
which ceased when the diet of 394 calories was resumed. 


TABLE I.—CASE NO. 574. 


Jie 
Date, Urine Plasma Insulin, Body 
1922. dext., sugar, units, weight, 
P., F., | Carb., Cal. gm 100 oq daily. pounds 
gm. gm. gm. 
meet. O. « « 60 10 16 394 0 2 21 
10-12... 60 10 16 394 0 j 2 
13 ‘ee 60 10 16 394 0 100 2 21 
14-18 ; 60 10 16 394 0 er 2 
_ ae 60 10 16 394 0 126 2 22 
20-23 : 60 10 16 394 0 ney 2 
24 ; 60 60 6 804 | 0 2 
25 60 60 6 804 7 2 20 
60 60 6 804 | 3.7 2 
27 60 60 6 804 | 8.2 2 20 
28 ‘ 60 60 6 804 | 3.6 2 
29 60 60 6 804 5.0 2 20 
30 60 60 6 804 6.2 2 
Oct. 1 60 60 6 804 8.7 2 21 
2 60 60 6 804 10.1 2 
3 60 10 16 394 7.1 254 2 21 
4 60 10 16 394 5.8 2 
5 60 10 16 394 0 2 21 
6-13 60 10 16 394 0 2 
14 60 10 16 394 0 159 2 21 
15 60 10 16 394 0 2 
16 60 10 16 394 0 2 
17 60 10 16 394 0 2 21 
18 60 10 16 394 0 . 2 
19 60 10 16 394 0 100 2 21 


Another child, Table I], had gradually developed hyperglycemia 
and glycosuria on a diet of 1400 calories. The replacement of 
100 gm. fat by 10 gm. carbohydrate, reducing the calories to 535, 
resulted in the clearing of these symptoms with the same dosage 
of 7 units of insulin. With a resumption of the 1400-calorie diet, 
the insulin requirement was found to be 18 units per day even 
with hyperglycemia. Thus, the insulin requirement on the higher 
ration was between two and three times as much as on the lower 
one. 

In Table III there was hyperglycemia without glycosuria on 
346 calories and 6 units of insulin daily. The fat intake was 
increased by 150 gm. without changing the protein or carbohydrate, 
and the resulting glycosuria was controlled only by an increase of 
insulin to 32 units daily. This increased requirement is out of all 
proportion to any glucose content attributed to the fat under any 
theories now prevalent in this country. 
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TABLE II.—CASE NO. 9SY. 


Diet. Plasma 
sugar, 
Urine mg. per Insulin, Body 
Date, dext., 100 ce. units weight, 
1922 P., F., Casb., gm pounds. 
gm gm. gm 7 a.m 8 
Sept. 1 60 115 30 1400 312 7 
2 60 115 30 1400 Faint 200 7 36 
3 60 115 30 1400 0 7 
4 60 115 30 1400 6.0 306 334 7 36 
5 60 15 40 535 5.3 306 7 
6 60 15 40 535 1.9 366 7 36 
7 60 15 40 535 3.3 283 7 
Ss 60 15 40 535 4.0 283 7 36 
9 60 15 40 535 4.8 250 7 
10 60 15 40 535 4.8 7 36 
11 60 15 40 535 0 195 | 223 7 
12 60 15 40 535 0 7 36 
13 60 15 40 535 0 157 7 
14 60 15 40) 535 0 7 36 
15 60 15 40 535 0 7 
16 60 15 40 535 0 203 7 36 
17-18 60 15 40 535 0 7 
19 60 15 40 535 0 126 7 36 
20 60 15 40 535 0 300 7 
21 60 15 40 535 0 139 7 36 
22-23 60 15 40 535 0 9 
24 60 15 40 535 0 137 | 260 9 36 
25 60 115 30 1400 0 9 
26 60 115 30 1400 0 9 36 
27 60 115 30 1400 0 270 6 
28 60 115 30 1400 1.4 226 . 10 36 
29 60 115 30 1400 Faint 12 36 
30 60 115 30 1400 Faint 200 14 
Oct. 1 60 115 30 1400 Faint 16 36 
2 60 115 30 1400 0 16 
3 60 115 30 1400 0 18 36 
4 60 115 30 1400 0 164 18 
5 60 115 30 1400 0 18 37 
6 60 115 30 1400 0 18 
7 60 115 30 1400 0 18 37 


In Table IV, as in the preceding ones, the plasma sugar figures 
are those obtained mornings before breakfast. This patient, on 
his diet of 40 gm. protein, 10 gm. carbohydrate and 380 calories, 
began to develop hypoglycemic attacks in the evenings. The 
attempt was made to control these by increasing the protein to 
100 gm. and 200 gm., but they continued until the protein was 
raised to 300 gm. Here the insulin was increased to 9 units daily, 
but this extra requirement could readily be accounted for by the 
simple increase of calories. To test this possibility the protein 
was sharply reduced to 90 gm. on December 22. The calories 
were kept the same, but the theoretical glucose value of the new 
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TABLE II.—CASE NO. 10738. 


Diet. Plasma Body 


sugar, Insulin, 
mg. per units 
Cal em. 100 ce. daily 


Date, Glyco- 
1922, 1923 suria, 
Carb., 

gm. 


weight, 
pounds 


10 2. 346 
‘ 246 
346 
346 
346 
1696 
1696 
1696 
1696 
1696 
1696 
1696 
1696 
1696 
1696 
1696 
1696 
1696 
1696 
1696 
1696 
1696 
1696 
1696 
1696 
1696 
1696 


Glyco- ame Insulin, Body 
suria, an units weight, 
i 
. gm. 100 ce. daily pounds 

gm. gm 


10 10 230 
10 10 230 
10 10 230 
20 10 380 
20 10 380 
10 585 

10 585 

10 665 

10 665 

10 1065 

10 1065 

1065 

1465 

1465 

1465 

1465 

1465 

1465 

1465 

1465 

1465 

1465 


Nov. 11 410 0 4 112 
12 10 0 6 111 
14 10 0 195 6 110 
16 10 0 156 6 112 
17 40 0 182 6 
19 40 1 0 195 6 111 
23 40 1 + + 312 6 112 | 
Dee 40 tot 326 6 115 
10 40 ] 57.83 349 6 113 
12 40 1 18.64 10 113 
14 40 ] 36.21 405 10 113 
17 40 1 20. 25 ‘ 14 
21 40 1 37.59 ; 14 114 
23 40 l 15.37 1S 
27 40 1.76 349 18 116 
Jan 40 10.69 20 118 
5 40 l 8.93 306 20 116 
7 40 1 11.00 349 22 116 
10 40 20.49 24 
11 40 l 18.80 385 24 116 " 
14 40) l 5.77 28 
16 10 l + 319 28 119 be 
17 10 l 0 246 28 120 
18 40 l 0 238 32 
19 40 1 0 32 120 
ae 40 1 0 200 32 | 
23 10 1 0 206 32 
TABLE IV.—CASE NO. 1274. 
i 
Date 
1922, 1923 
gm 
Nov. 23 25 0 866 6 105 
26 25 0 234 6 105 
29 25 0 185 6 107 
30 10 0 6 109 
Dec. 2 40 0 112 6 111 
3 80 0 125 6 111 
4 80 0 102 6 114 
6 100 0 6 116 
7 100 0 62 6 116 
9 200 0 8&7 6 115 
10 200 0 112 6 109 
11 200 0 175 6 
12 300 0 203 6 lil 
14 300 0 230 6 113 
15 300 0 238 9 
1S 300 0 92 9 114 
19 300 0 175 6 Ka 
22 90 ] 0 209 9 112 
28 90 ] 0 178 9 111 
29 90 ] 0 209 9 aii 
Jan | 90 ] 0 168 9 106 
1 0 9 106 
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diet was much lower than of the former one. The insulin require- 
ment was not particularly changed. Protein, therefore, not only 
has no extraordinary glycosuric effect because of specific dynamic 
or any unknown influence, but actually shows less effect than 
anticipated from its theoretical glucose content. 


TABLE V.—CASE NO. 85. 


Diet Urine Plasma 
Date, Body 
= Cal. 100 ec daily pounds." 
Mar. 11-17 60 151 100 2000 Tr 350 40 109 
18-31 60 262 100 |» 3000 0 249 40 113 
April 1- 3 60 362 90 3860 0 160 40 114 
4-11 60 362 90 3860 9.8 303 30 116 
12-30 60 362 90 3860 0 268 33 120 
May 1- 5 60 362 90 3860 15.0 397 33 125 
6-8 60 362 90 3860 17.1 169 36 125 
9-10 60 3652 90 3860 21.1 652 40) 25 
11-12 60 362 90 | 3860 | 25.7 44 125 
13-15 60 362 90 3860 22.6 116 18 126 
16-17 60 362 90 3860 22.0 52 128 
18-19 60 362 90 3860 26.8 3.7 129 54 124 
20-22 60 362 90 3860 38.5 5.3 60 130 
23-26 60 362 90 3860 40.4 6.9 455 66 130 
27-31 60 362 90 3860 19.2 6.1 357 75 131 
June 1- 2 60 362 90 3860 28.1 6.9 326 80 133 
3- 9 160 317 90 3860 60.3 13.1 437 80 135 
10-13 160 317 90 3860 33.7. 16.5 500 90 137 
14-19 60 336 148 3860 45.3 8.3 441 90 139 
20-26 60 336 148 3860 42.3 5.7 429 100 141 
27-30 60 336 148 3860 74.5 6.2 4184 120 143 
July 1-7 60 336 148 3860 42.9 5.8 600 120 144 
' 8-14 60 336 148 3860 20.5 5.6 422 140 147 
u 15-18 60 336 148 | 3860 | 23.9) 5.7 357 140 149 
19-Aug. 4 160 317 90 | 3860 45.2 17.5 443 140 153 
5-19 60 336 148 3860 71.5 7.9 155 140 159 
20-29 60 136 148 2060 43.4 wea 410 140 160 
30-Sept. 4 60 157 100 2060 13.8 7.4 366 140 159 
5-20 60 180 50 2060 8.5 8.1 381 120 158 
21-24 60 SO 60 1200 5.6 9.7 295 90 155 
25-30 60 80 60 1200 6.5 9.5 258 80 154 
Oct. l- 2 60 SO 60 1200 $7 13.4 300 SO 153 
3 60 SO 60 1200 ® ; 29 70 152 


* Average. 


Table V represents a prolonged experiment which is still in pro- 
gress. The patient is a young physician with the severe “ progres- 
sive” type of diabetes, whose tolerance has been accurately known 
and undiminished during the past four years. On the first diet of 
2000 calories his insulin requirement was 40 units. An increase of 
fat to make 3000 calories apparently produced no change from 
March 18 to 31, so that from an experiment of this duration the 
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fat might be regarded as harmless. In April 100 gm. more of fat 
was added, and 10 gm. carbohydrate was subtracted to allow for 
the theoretical glycerol of the fat. The first result was that the 
insulin dosage had to be reduced to 30 units daily to prevent even- 
ing hypoglycemic attacks, because the immediate effect of the 
carbohydrate withdrawal was so much greater than that of the 
fat addition. With the gradual increase of body weight came 
heavy glycosuria, in spite of a doubling of the original insulin 
dosage. An increase of protein from 60 to 160 gm. daily made no 
important difference. On June 14 the extra protein was replaced 
by its theoretical equivalent of carbohydrate, keeping the total 
calories unchanged, and the glycosuria rose and persisted notwith- 
standing an increase of insulin to 140 units daily. By a repetition 
of these changes in August, the more powerful glycosuric influence 
of carbohydrate, as compared with protein, was confirmed. Never- 
theless, the effect of the total calories was dominant. August 20 
to 29 the glycosuria fell to an average of 43.4 gm., as compared 
with 71.5 gm. in the preceding period, because of the subtraction 
of 200 gm. of fat without change in the protein or carbohydrate. 
In order to save time a general reduction of diet has since been 
made, and with the reduction of body weight the insulin require- 
ment has been reduced to 70 units. This experiment, which alto- 
gether will cover nearly a year of continuous hospital observation, 
will be published in greater detail when it is finished, but from the 
results of numerous other experiments I have no hesitation in pre- 
dicting the outcome. We shall not reduce the weight to the 
original low level, but in proportion as we reduce it we shall reduce 
the insulin requirement. With a low body weight and low total 
calories we shall be able to give 148 gm. carbohydrate or 160 gm. 
of protein per day without creating a requirement for anything like 
140 units of insulin per day. 

As yet nothing is known of the physiological-chemical role of 
insulin; whether it enters directly into the metabolism of all foods, 
or whether it is directly related only to glucose and other foods 
merely modify the utilization of glucose. As shown elsewhere,’ it 
is obvious that in brief experiments the glycosuric effect of carbo- 
hydrate is greatest, of protein is intermediate and of fat is least. 
We are still uncertain whether these differences will hold good 
after one or two years, or whether after a sufficiently long period 
the insulin requirement for a certain number of calories may be 
practically identical, irrespective of the kinds of food furnishing 
the calories. The chief point to emphasize is that the influence of 
fat is slow, but it gradually produces the traditional appearance of 
“spontaneous downward progress,”’ so that more and more insulin 
is required to control glycosuria. With excessive fat rations a 
condition is finally reached when the abnormally fattened patient 
can scarcely be kept free from glycosuria by any quantities of 
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insulin that can be poured into him. Relief is to be found not in 
restriction to minimal quantities of protein and carbohydrate, but 
in suitable regulation of total calories and body weight. We shall 
still give most of the calories in the form of fat, because the sudden 
ups and downs of blood sugar resulting from excessive carbohydrate 
or protein are thus avoided. But in average cases comfort, strength 
and convenience are served by allowing in the neighborhood of 
100 gm. carbohydrate and 100 gm. protein daily, and any excessive 
insulin requirement is avoided by restriction of fat and total calor- 
ies so as to keep the body weight perhaps 5 or 10 pounds below the 
full normal. 

III. Dangers from Incorrect Diets. Glycosuria and hyperglycemia 
are abnormalities. They can be prevented, especially in severe 
cases, only by carefully weighed diets and equally exact regulation 
of insulin dosage. These precautions are inconvenient for both 
physician and patient, but it is a question whether there can be 
any plan of using insulin which will make a combination of careless 
diet and sugar excess permanently safe. 

Theorizing on this subject is not warranted. Granting that 
sufficient insulin dosage will for the time being keep a patient in 
apparent health regardless of more or less glycosuria, it is still 
necessary to consider the long-familiar dangers of diabetes, which 
may be classified chiefly as: (a) Infections, (6) vascular and organic 
changes and (c) acidosis. 

(a) Past experience with infections has established two facts: 
(1) Hyperglycemia and glycosuria create an abnormal suscepti- 
bility to all kinds of infections; they occur not only in severe cases 
but also in mild ones, in patients whose pancreatic function has 
enabled them to be both strong and obese for years without regard 
to diet or glycosuria. (2) Our very severe cases, kept in a state 
of emaciation with normal blood sugar, have shown a remarkable 
immunity to infections and have healed their wounds perfectly 
after operations. Liability to infections, therefore, seems to be 
not governed by the insulin supply or state of apparent nutrition, 
but to be connected strictly with the presence of excess sugar. 

(b) Arteriosclerosis is probably demonstrable in every case past 
middle-age in which glycosuria has been present for ten years or 
more. Gangrene generally has a basis of arteriosclerosis, but there 
is a specific nutritive factor besides, shown by the usual response to 
treatment which reduces the sugar. Retinitis, cataract, neuritis 
and deteriorations in many organs may be attributed either to 
circulatory trouble or to the direct nutritive abnormality. These 
disturbances also are not connected with the available quantity of 
insulin or the apparent nutritive state, for they are practically as 
frequent in mild as in severe cases, and they are halted or prevented 
by undernutrition, however extreme, which controls the sugar. 


I 
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(c) Diabetics who are fattened by the aid of large doses of insulin 
seem to become peculiarly subject to acidosis from slight causes. 
Theorists may suppose that a certain insulin dosage will metabolize 
enough carbohydrate to prevent acidosis under any circumstances, 
but the fact is that with a tendency to acidosis insulin diminishes 
remarkably in its effectiveness and much larger doses are required, 
as shown in the treatment of coma. 

We have endeavored to keep our patients strictly free from glyco- 
suria and with plasma sugar as nearly normal as possible. This 
attempt has succeeded in the vast majority of cases, but a few 
patients have been careless or disobedient. There is already a 
plain difference between the two groups, which seems more than 
accidental. The sugar-free group has remained free from all acci- 
dents, except a few trivial colds which have passed off uneventfully. 
Practically the entire group with glycosuria and marked hyper- 
glycemia are now included in the following list of deaths and 
complications, classified under the same three heads as above. 
The earlier details of most of these cases are given in our former 
publication.! 


Case I.—No. 1047. Girl, aged three years; at home on a diet 
of 55 gm. protein, 50 gm. carbohydrate and 1000 calories, with 10 
to 14 units of insulin daily. The case was severe, and glycosuria and 
hyperglycemia were frequent despite the parents’ efforts. There 
was a middle-ear abscess, and the diet was reduced to 50 gm. 
protein, 35 gm. carbohydrate and 900 calories. The child is still 
rather fat at a weight of 34 pounds, and her sugar is controlled 
better but not perfectly. She has recently come safely through 
whooping-cough. 


Case II.—No. 1372. Woman, aged fifty-seven years, was 
admitted, April 15, 1923, with diabetes diagnosed a year pre- 
viously. She had had frequent boils, besides other symptoms. 
She was discharged, May 5, symptom-free on 75 gm. protein, 70 gm. 
carbohydrate and 2000 calories, without insulin. By slight care- 
lessness she allowed glycosuria to return early in July, and dur- 
ing that month developed an infection of a finger with severe 
cellulitis of the hand, requiring multiple incisions and drainage. 
The condition was again controlled without insulin. 


Case III].—No. 3. Girl, aged fifteen years, was first treated in 
1915, and was free from important infections during undernutri- 
tion treatment since that time. With a height of 5 feet 33 inches, 
she increased her weight by means of insulin from the former S80 
pounds to 130 pounds. At this weight, with a diet of 100 gm. 
protein, 100 gm. carbohydrate and 3000 calories, she was taking 100 
units of insulin per day and showing glycosuria most of the time, 
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She developed at intervals an abscess from an insulin injection, 
a middle-ear infection and a severe tonsillitis. The attempt has 
been made to reduce her diet, weight and insulin dosage, but she 
is inclined to be careless. 


Case 1V.—No. 806. Girl, aged nine years, who had developed 
severe diabetes at seven years. In 1923 she was treated with 
insulin, and up to August was sugar-free and in excellent health 
on 50 gm. protein, 50 gm. carbohydrate and 1000 calories, with 
36 units of insulin per day. She was not seen after that time, 
as the mother became discouraged with the tendency to evening 
hypoglycemia when the child was sugar-free, and found she could 
more conveniently be kept in apparent health by allowing glyco- 
suria every morning, which was cleared up by the insulin given 
during the day. In September she had a severe middle-ear infec- 
tion requiring paracentesis and attended by increased glycosuria. 
A few days later a long-distance telephone message from the mother 
described symptoms of impending coma, and she was advised to 
continue the same insulin and omit all food except carbohydrate. 
The coma symptoms disappeared within twenty-four hours, but the 
other ear became involved, and later there was a patch of infection 
in one lung. The fever was above 105°, and the family physician 
considered removal to an institution unsafe. The infection seems 
finally to have been overcome, but the diabetes is not yet under 
control. 


CasE V.—No. 1559. Woman, aged fifty-nine years, with dia- 
betes diagnosed in 1908, and with loss of parts of several toes in 
successive attacks of gangrene since that time. With a height of 
5 feet 6 inches, her weight was 245 pounds at onset and 170 pounds 
at admission, August 22, 1923. Her weight was then further 
reduced by a diet of 80 gm. protein, 40 gm. carbohydrate and 600 
calories. With 15 units of insulin per day she was constantly free 
from glycosuria, but had plasma sugar always above 0.25 per cent. 
After a month in this condition blisters developed simultaneously 
at the ends of both great toes. The insulin was immediately 
increased to 27 units in order to reduce the hyperglycemia. One 
toe is healing but the other shows a superficial black area with a 
prognosis still in doubt. 


Case VI.—No. 1576. Woman, aged fifty-six years. January, 
1923: Height, 5 feet 4 inches; weight, 190 pounds. Diabetes was 
diagnosed after she had lost 30 pounds in the following six months. 
She was admitted, September 9, 1923, because of a swelling like an 
infected bunion on the right foot. On a diet of 60 gm. protein, 35 
gm. carbohydrate and 600 to 700 calories she was free from glyco- 
suria and the infection gradually subsided, The plasma sugar was 
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never found below 0.24 per cent, and recently the left great toe 
became red and blistered. Insulin was immediately increased from 
20 to 27 units to reduce the hyperglycemia, and the toe is now 
healing rapidly. 


These two cases are noteworthy as being the only ones in the 
history of the Institute in which anything like gangrene developed 
during the period of hospital care. It is also noticeable that they 
were being treated with both undernutrition and fair quantities of 
insulin, and were free from glycosuria. Before the discovery of 
insulin we controlled hyperglycemia more strictly by more radical 
undernutrition, and these cases seem to show that carelessness 
regarding hyperglycemia is still not safe. 


Case VII.—No. 989 was described at length' as an example of 
a girl, aged eight years, who was fattened beyond our usual custom, 
because of the safety afforded by the constant care of a skilled 
nurse. On a diet of 80 gm. protein, 125 gm. carbohydrate and 
2000 calories, she was almost constantly free from glycosuria for 
several months with 70 units of insulin daily. Glycosuria was 
then present for only two days, when the nurse telephoned a descrip- 
tion of symptoms which were interpreted as hypoglycemia. As 
glycosuria at one time of day is compatible with hypoglycemia 
at another time, it was proposed for this attack to give added 
carbohydrate and omit an insulin dose. The finding of both 
heavy sugar and acetone in the urine, however, showed that the 
condition was actually the atypical form of impending coma which 
is so frequent in such cases. A blood test showing high plasma 
sugar and acetone and low bicarbonate confirmed the diagnosis, 
and increase of insulin and a diet of pure carbohydrate cleared up 
everything promptly. Later it gradually became necessary to 
increase the insulin to 106 units daily to prevent glycosuria, at a 
weight of 65 pounds. Therefore the diet was reduced to 1500 
calories without changing the protein or carbohydrate, and with 
a reduction of 3 or 4 pounds of weight the insulin requirement has 
again been brought down between 60 and 70 units per day. 


Case VIII.—No. 1341. Girl, aged six years, was diabetic since 
February, 1923. She was symptom-free on a diet of 50 gm. pro- 
tein, 42 gm. carbohydrate and 840 calories, with only 4 units of 
insulin per day. The mother became careless, did not bring the 
child for tests, allowed glycosuria to develop and finally brought 
her back in coma on September 18. ‘The coma required the admin- 
istration of 185 units of insulin in the first twenty-four hours, and 
a permanent increase of dosage to 30 units per day has since been 
necessary. 
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Case IX.—No. 1350. Girl, aged fifteen vears; height, 5 feet 8 
inches; weight, 106 pounds. She was discharged symptom-free, 
March 29, 1923, on 80 gm. protein, 80 gm. carbohydrate and 1800 
calories, with 8 units of insulin per day. The parents continued 
the treatment, but failed to prevent repeated violations of diet and 
never brought the child for tests. She died in coma, September 1. 


CasE X.—No. 229. Girl, aged eight years, severely diabetic 
since 1920, was kept alive by intermittent undernutrition with 
departure from diet between. Her height was 3 feet 7 inches and 
her weight 41} pounds. In April, 1923, she weighed 553? pounds 
on a diet of 70 gm. protein, 75 gm. carbohydrate and 1900 calories, 
with 36 units of insulin per day. The parents were never careful 
in keeping her strictly sugar-free, as she looked the picture of 
health, and they trusted the insulin to keep her safe. Heavy 
glycosuria was known to be present for a week or two at the end 
of June, and they planned to bring the child to the Institute within 
a few days when their vacation in Atlantic City was finished. She 
suddenly became unwell, and before the parents realized what was 
wrong was in deep coma. Death occurred thus on July 3 not- 
withstanding treatment with 250 units of insulin. 


These cases show an extremely high proportion of dangerous 
or fatal accidents, with either low or high insulin dosage, with 
heavy glycosuria, slight glycosuria or sometimes only marked 
hyperglycemia. Our experience, therefore, is in favor of main- 
taining the closest possible approximation of normal conditions by 
rigid accuracy of diet and insulin dosage. Institutional care is as 
much needed as ever for the thorough study of cases and instruction 
of patients. 

All questions involved in the diet and the entire management 
must be settled by unbiased objective tests. Nobody in the world 
can decide anything by a mere expression of opinion for or against 
undernutrition or any other procedure. The whole literature of 
diabetes is inexcusably befogged with statements of mere impres- 
sions by supposed authorities, accompanied by garbled accounts 
of brief observations which appear to support their position, with- 
out any following-up of these cases with subsequent reports of 
fatalities or other embarrassing events. We have reached a stage 
of metabolic study where definite proof is possible. Indefinite 
dicta are as much out of date as it would be for somebody to arise 
and remark ponderously, without any specific facts, that “ From 
his wide clinical experience he is convinced that typhoid fever is 
not caused by the Bacillus typhosus.”’ The problems of a chronic 
disease require observations not only sufficiently exact but also 
sufficiently prolonged. They can be illuminated if everyone will 
record his experience fully and frankly, without regard to the 
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Fia. 1 Fia. 2 
Fics. 1 and 2.—Case 823. Age, twenty-seven years. October 28, 1922. Before 
insulin. 


Fia. 3 4 
Figs. 3 and 4.—Case 823. April 10, 1923, After insulin. 
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5 6 
Fras. 5 and 6.—Case 916 Age, eighteen years. February 25, 1923. Before 


insulin. 


Fig. 7 

Figs. 7 and 8.—Case 916, Oct. 10, 1923. After insulin. The patient was made 
slightly obese. Pictures show abnormal appearance resulting, somewhat suggesting 
adiposo genital obesity. Diet and weight have since been reduced to a normal seale 
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effect upon himself or his previously expressed opinions. It is to 
be feared that the advocates of lax methods will not hold themselves 
to that strict standard. It is still more to be feared that a wide- 
spread misunderstanding and misuse of insulin will cause the 
initial benefits to be only temporary, so that the diabetic death- 
rate, which seems already to have fallen, will later rise. This has 
been the history with undernutrition and with every other advance 
in treatment; the patients have not died so early, but they have 
died nevertheless. The same old dangers of acidosis and infection 
still exist, and they can be met only by the same rigid care in 
keeping diabetes under control. The essential difference intro- 
duced by insulin is that this result can be accomplished at a higher 
level of nuérition, and there is the further hope that a greater 
number of physicians will now be stimulated to learn and apply 
exact methods for the settlement of theoretical questions and for 
the practical care of patients. 

Conclusion. ‘The practical point which I have emphasized is the 
importance of total calories and body weight in relation to diabetic 
tolerance and the insulin requirement. Increase of weight requires 
more insulin. Reduction of total diet and weight makes possible 
the complete control of symptoms without serious privations in 
carbohydrate or protein or excessive use of insulin. In our experi- 
ence patients with glycosuria or marked hyperglycemia are subject 
to various dangerous complications regardless of low or high insulin 
dosage. The treatment of diabetes has been improved but not 
simplified by insulin, and neglect of strict dietary care should be 
condemned. 

REFERENCES. 


1. Jour. Metab. Res., 1922, 2, 547. 

2. Allen, F. M.: Nelson’s Loose Leaf Medicine, 1920, 3, 90. 

3. Allen, F. M., and Sherrill, J. W.: Jour. Metab. Res., 1922, 1, 377. 
4. Joslin, E. P.: Treatment of Diabetes Mellitus, 1917. 

5. Petrén, K.: Diabetes-Studier, Copenhagen, 1923. 

}. Allen, F. M.: Jour. Metab. Res., 1923, 3, 61. 

7. Allen, F. M.: Tr. Assn. Am. Phys., 1923, 38, 394. 

8. Sherrill, J. W.: Jour. Metab. Res., 1923, 3, 13. 


THE USE OF INSULIN IN TREATMENT OF DIABETES. 
REPORT OF SOME CASES. 


By W. E. Nicery, M.D., 
AND 


C. Epmonpson, M.D., 


WAUKESHA, WIS. 


[INSULIN is not given to all cases of diabetes indiscriminately, nor 
to all patients who wish to take it. It has seemed advisable to limit 
‘ts use te selected types of cases. The immediate welfare of the 
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patient, his future mode of living, his economic status, his occupa- 
tion, are all taken into consideration, as well as the severity of his 
diabetes. Accordingly we have given insulin to the following 
patients: 

1. Those who are unable to keep diabetes under control on diets 
of at least 1600 to 1800 calories daily, or, in other words, who are 
unable to maintain metabolic balance, and who must remain at 
light work, at least. 

2. Those who are acutely ill, in threatened or actual coma. 

3. Those who have gangrene, local or general infections, or com- 
plications requiring surgical treatment. 

4. Those who have diabetes complicated by chronic nephritis, in 
order to make possible a greater carbohydrate intake, and maintain 
metabolic balance with a minimum protein intake, and to use the 
fruit juices more freely. 

5. Children. 

The following 6 cases of diabetes are presented in detail, as illus- 
trating some of the types above mentioned. These were treated in 
the early part of our experience with insulin, and were handled with 
possibly more caution than some of the later cases, when we had 
learned more of the possibilities of the new remedy. In our treat- 
ment, it is fair to mention that due to the expense of sanitarium 
treatment, and the consequent short, or relatively short, period of 
time that patients are under direct care, it is often necessary to 
proceed with probably a little more haste than if the patients were 
from this community and were under observation for an indefinite 
period of time. 


CasE I.—J. B. P., male, aged thirty-seven years, first came to us 
for treatment in June, 1920, with history of only six weeks’ duration 
of polyuria, thirst, and loss of weight, with sugar having been found 
in the urine only six days prior to entering the sanitarium. Physical 
examination then showed a healthy looking man, with enlarged 
thyroid, slight exophthalmos, slight degree of pyorrhea, rapid pulse, 
heart not appreciably enlarged, pounding vigorously, with a systolic 
murmur at apex only, a left inguinal hernia well held by a truss, 
and a left hydrocele. The weight was 163 pounds. The urine con- 
tained 1 per cent of sugar and a marked amount of diacetic acid. 
The blood sugar was 0.25 per cent. A diet of about 1100 calories, 
60 gm. protein, 88 gm. fat, and 18 gm. carbohydrate, eliminated the 
sugar and diacetic acid from the urine in three days, and reduced 
the blood sugar to 0.167 per cent in four days. The diet was grad- 
ually increased to about 2150 calories, with 82 gm. of protein, 164 
gm. fat, and 86 gm. of carbohydrate. The urine remained sugar- 
free for the remaining four weeks under observation, and the blood 
sugar did not go above 0.133 per cent. The tachycardia subsided 
somewhat with thorough rest. 
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CASE I.*—AGED FORTY YEARS: WEIGHT 142 POUNDS. 
Urine Urine, Blood Insulin, units. Diet. 
sugar, diacetic sugar, 7 
Date. gm. acid percent. B. D. 8. C. P. F. Cals. 
Nov. 8 40.0 0.250 — es ee 25 64 83 1100 
43.2 
10 «21.3 ++ 
11 22.2 
12 25.0 + 
13 15.8 rt ; 4 37 22 360 
14 16.3 +t+t+T 0.208 
19 11.0 +++ 0.198 
25 14.0 ++ 0.200 
29 9.6 O 0.181 
Dec. 1 14.4 rT 
5 28.4 + 0.200 
11 14.4 + 0.184 
13. 18.0 O 
15 10.7 tr. 0. 206 2 2 13 26 66 750 
17 3.9 tr. 3 3 
18 7.6 tr. . 3 3 
19 tr. O 0.166 3 4 18 40 85 1000 
20 sl. tr O oe 4 4 
22 0 + 0.143 4 4 
26 0 O 0.154 4 5 
30 0 O 0.158 5 5 
Jan. 4 0 O 0.130 5 5 5 Same as before. 
9 0 O 0.114 5 5 5 28 42 103 1200 
13 0 O 0.143 5 5 5 
18 0 O 0.129 5 5 5 
23 0 O 0.131 5 5 5 
27 0 O 0.113 5 5 5 
Feb. 1 0 O 0.106 5 5 5 
2 0 O 1 S 8 8 44 63 122 1525 
6 0 oO 0.112 
7 0 O - 10 10 10 
8 0 O a 10 10 10 53 77 132 1700 
12 0 O 0.115 10 10 «10 
15 0 O ns 10 10 10 78 80 157 = 2045 
17 0 O 0.129 10 10 10 
22 0 O 0.108 10 10 10 
27 0 O 0.125 10 10 10 78 80 157 = 2045 


The urine continued sugar-free on daily testing. 

Left sanitarium, February 27. 

* Daily estimations of sugar elimination and ketones were made in all cases, but in 
order to abbreviate tables only results are recorded on days on which blood-sugar 
estimations were made or treatment modified. 


On November 8, 1922, he returned. He had lost about 20 pounds 
in weight. He was beginning to feel weak. Sugar had been present 
in the urine for several months. Diet reduction had failed to clear 
it up. Physical examination showed the goiter much reduced in 
size, the heart beating vigorously, but with no murmur, and rate 
about 80; pyorrhea more advanced, with marked retraction of the 
gums and gingivitis; some loss of weight. The urine contained about 
2 per cent of sugar and the blood again 0.25 per cent. This time 
diet regulation was not so successful as two years before. The diet 
was even reduced to very low values without success in clearing the 
urine of sugar, or bringing the blood sugar down but a small amount. 
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On December 15 insulin was begun. At once the feeling of weakness 
and hunger disappeared, and was replaced by a feeling of well- 
being. The course of the urine and blood sugar, the diet, the insulin 
dosage, are shown on the chart. After the diabetes was thoroughly 
under control, two teeth that were shown by roentgen-ray to have 
apical infection, were extracted, without any subsequent disturb- 
ance of the blood sugar. 

He went home with urine sugar-free, containing no diacetic acid 
nor acetone, and with the blood sugar about normal. He has con- 
tinued to administer the insulin to himself, 10 units before each 
meal, and has maintained control of his diabetes until the present 
time. The last report from him and urine analysis showed a trace 
of sugar. A slight change of diet was advised, which will probably 
result in the elimination of even the trace of sugar. He has felt 
perfectly well, and has worked six hours a day, as a bank cashier. 
He has confidence in himself and is hopeful for the future. 


Case II.—T. F., male, aged twenty-five years, came to the sani- 
tarium with the history of having sugar found in the urine two 
days prior to entrance. He had suffered with excessive thirst for 
four weeks, and had excessive appetite for two weeks before the 
urine was tested. Nineteen months before he had passed an exami- 
nation for life insurance. 

When first seen by us, he was evidently quite sick, very weak, 
very drowsy and listless, with breathing slightly increased in rate 
and depth, with mouth and throat dry, red, glazed and the tongue 
coated, red, and dry. He was very thirsty, drinking a gallon or 
more of water a day. Further physical examination was negative, 
except moderately advanced gingivitis type of pyorrhea of the lower 
incisors, with slight degree of the same about other teeth. The urine 
contained 2 per cent of sugar and a large amount of diacetic acid. 
Diet reduction and the administration of a mixture of mono- and 
disodium phosphates by mouth, eliminated the diacetic acid within 
twenty-four hours, but the blood sugar declined only very little. 
Then insulin was given, 5 units three times a day. The urine was 
sugar-free within twenty-four hours, the blood sugar became normal 
in a few days. The diet was gradually increased, and after a time 
the amount of insulin could be decreased. This case shows the 
value of insulin in early cases of diabetes, acutely sick, in sparing 
pancreatic function by taking some of the load from the patient’s 
own pancreas, and allowing the weakened function to recuperate. 
Many times these cases will be found, when the acute symptoms 
have subsided, to be relatively mild diabetes. This patient went 
home, obtained light work, and has gotten along well, keeping the 
blood sugar nearly normal, except after a severe cold, which upset 
his tolerance somewhat and elevated the blood sugar. He should 
come in again for adjustment of diet and insulin dosage to the status 
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of his disease since the cold. Colds seem to have a particularly bad 
effect on the diabetic’s tolerance, and should be treated with great 
care. We advise patients to go to bed when suffering with a cold, 
to keep warm, to secure thorough elimination in every way, and to 
eat less for the time. It is often necessary to readjust diet, or diet 
and insulin dosage, after a patient has suffered from even a mild 
cold. 


CASE II.—AGED TWENTY-FIVE YEARS: WEIGHT 136 POUNDS. 


Urine Urine, Blood Insulin, units Diet 
sugar, diacetic sugar, . 
Date gm. acid. percent. B D S C. P F. Cals 
Feb. 13 64.0 +++ + 0.190 
15 36.2 C 
19 18.0 O 0.173 
20 12.0 O e 5 14 39 57 640 
21 1.0 O + 5 5 5 
24 0 C 0.097 5 5 5 24 68 106 1315 
25 0 O ~ 5 5 5 
Mar. 1 0 O 0.096 5 5 5 48 93 128 1710 
6 0 Oo 0.101 5 5 5 64 102 154 2050 
15 0 O 0.094 5 5 5 
16 0 a a 5 5 
19 0 O 0.090 5 
24 0 O 0.070 5 64 102 154 2050 


; 5 
Left sanitarium, March 24. 
April 6 Blood test only 0.120 


10 0.064 
May 19 0.140 
June 11 “ 9 %: 0.188 


CasE III.—L. B., male, aged twelve years, came to the sani- 
tarium with the history of having sugar found in the urine only 
one day before. About a year before, he had been circumcised under 
ether anesthesia, and a trace of sugar had been found in the urine 
in one test, but had never been found after that until the diagnosis 
of diabetes was made. Thirst and excessive frequency of urination 
had begun three weeks before diagnosis, though he had had difficulty 
in retaining the urine for four or five years. When first seen by us, 
he was very drowsy and weak, apparently in beginning coma. Phys- 
ical examination gave no notable abnormalities, other than his weak 
condition. The urine contained 8 per cent of sugar, 0.1 per cent of 
albumin, a very large amount of diacetic acid, and very many 
hyaline and granular casts. The blood sugar was 0.312 per cent. 
Ten units of insulin were given at night, and beginning with 6 units 
the next morning, a 10-unit dose was given every three hours until 
the urine was sugar-free. The urine was tested every time voided. 
Abundant fluid was given by mouth. He was kept warm in bed. 
The diet was kept low, about 18 gm. protein, 18 gm. fat, and 24 gm. 
carbohydrate. In all, 56 units of insulin were given in the first 
twenty-four hours. This amount was sufficient to bring the boy 
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out of beginning coma and free the urine from sugar and diacetic 
acid. The albumin disappeared from the urine coincidently with 
the sugar, and neither albumin nor casts were found thereafter. 
After the first day, 18 units of insulin, 6 units three times a day, were 
enough to keep the blood sugar normal and the urine sugar-free. 
His diet was raised to 103 gm. carbohydrate, 95 gm. protein, 147 
gm. fat, 2115 calories. He gained much in strength and some in 
weight. Although the parents were instructed in the use of insulin 
and in diet regulation, they never seemed to grasp the idea that the 
boy needed as much care at home as when in the sanitarium. So 
after a few days at home they became careless, and omitted the 
insulin. We learned later that the boy died about a month after 
leaving our institution. With more intelligent coéperation on the 
part of the boy’s parents, his life might have been spared for a 
considerable time. 


CASE II.—AGED TWELVE YEARS: WEIGHT 71 POUNDS. 


Urine Urine, Blood Insulin, units. Diet. 
sugar, diacetic sugar, — 
Date. gm. acid, percent. B D Ss C P. F Cals. 
April 28 
6pm. 40.0 +++++ 0.312 9 p.m.-10 32 70 86 1180 
10pm. 25.0 
April 29 
7AM. 30.0 +++ 4 6 
10 A.M. 10 
1 P.M. 10 
4 P.M. 1.2 t+ 19 
7 P.M. 10 
April 30 0 tr. a 6 6 
May 1 0 O 0.150 6 6 6 
2 0 O a 6 6 6 55 s4 90 1366 
5 0.4 ) 0.115 6 6 6 100 103 141 2072 
6 0 4 6 6 6 
9 0 ‘ 6 6 6 
10 0 ) 0.091 


11 Left sanitarium. 


Case 1V.—Kk. B., male, aged four years, came to our institution 
with a history of having sugar found in the urine a week before. 
He had had the symptoms, weakness, thirst, polyuria, pains in 
abdomen, and headache for about a month, during and following 
an attack of influenza. Except for this attack of influenza, and 
colds, he had been a very healthy child all his life. When first seen 
he was listless and drowsy, but about average size for his age, not 
showing much effect of the disease in loss of weight. Physical 
examination was practically negative as to abnormal findings. 
The urine contained 1.5 per cent sugar. The blood sugar was 0.145 
per cent. Diet regulation was tried, with little effect on the urine 
or blood sugar. Then he was given 5 units of insulin once a day, 
still with little effect on the condition. The dose was increased to 
S units once a day, given before dinner, the largest meal of the day. 
As the dosage was increased, more carbohydrate was given as cereal, 
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bread and potato. At once the diacetic acid of the urine disappeared, 
and in four days the sugar of the urine had decreased to a trace 
only. On the eighth day from the beginning of the 8-unit dosage, 
the second day of sugar-free urine, he had a hypoglycemic reaction, 
with great weakness, restlessness, hunger and sweating, which was 
almost immediately dispelled by two teaspoonfuls of Karo corn 
syrup in a little water. The insulin dose was decreased to 5 units 
once a day, and this dosage maintained for sixteen days. The urine 
remained sugar-free and the blood sugar ranged from 0.06 per cent 
to 0.085 per cent. On the sixteenth day after the first reaction, he 
had another similar spell of weakness, hunger and sweating, and 
was similarly restored by two teaspoonfuls of corn syrup in water. 
The insulin was then decreased to 3 units once a day, which was 
sufficient to maintain perfect control of the diabetes, and this was 
even further decreased six days later to 2 units once a day. The 
diet was increased as shown on the chart. 


CASE IV.—AGED FOUR YEARS: WEIGHT 373 POUNDS. 


Urine Urine, Blood Insulin, units. Diet. 
sugar, diacetic sugar, 

Date. gm acid. percent. B. D. S. C. rs. F. Cals. 
Jan. 31 9.0 0.146 10 20 36 440 
Feb. 1 1.0 ++- 

2 9.0 + + 

3 12.4 t 

4 5.0 

5 §.0 ) 

6 0.148 

7 11.0 rTrtt 6 13 39 425 
3.5 rT tT 

8.0 rr 

10 7.0 rTT 

11 21.5 rT tt 15 12 24 300 
12 8.0 + + + + 0.148 

3 11.0 + 

14 14.0 +++ +4 

15 4.0 O 5 18 20 44 550 
16 5.0 4+ 5 

17 3.0 O 0.155 8 14 20 44 525 
18 11.0 ) 8 

19 10.0 ‘ 8 
20 4.0 O 8 
21 8.0 Ss 
22 1.5 O 0.155 8 42 39 62 880 
23 0 O 8 
24 0 O 8 
25 0 Weakness, sweating, etc. Ss Karo syrup, dij. 
26 0 O 5 
27 0 O 0.133 5 
258 0 ) 

Continued same. Changes on dates noted. Insulin dosage daily. 
Mar. 5 eaiats 0.060 5 

10 0.085 5 49 45 119 1450 
13 Weakness, sweating, etc 5 bas Karo syrup, 3ij. 

14 3 

15 0.098 3 

18 3 49 45 94 1220 
20 0 0 0.076 3 49 45 94 1220 


20 Left sanitarium. 
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This improvement under insulin, permitting decreasing dosage 
of insulin, shows how the sugar burning mechanism of the body 
may recuperate its powers when part of the load on the pancreatic 
function is taken by insulin. It even justifies the use of insulin in 
early cases of rather acute onset, to spare pancreatic function during 
the acute stage of the disease, although later insulin may be discon- 
tinued and diet alone be used in treatment. 

The parents of this child were very intelligent and coéperated 
with us in every respect. The boy did not like vegetables, and they 
did much coaxing to make him eat any. (We insist on the use of 
vegetables, because we long ago found that the green leaf vegetables 
have some specific properties which are good for the diabetic apart 
from the food value.) The boy was allowed to go home, taking 2 
units of insulin once a day. After a month of perfect control of the 
diabetes at home, we tried having him take 2 units every other day, 
with some success for a while, but unfortunately a cold upset his 
tolerance a little and it was necessary after several trials at every 
other day, to go back to the daily dosage of 2 units. This dosage 
has been kept up generally, until the excitement and pain of having 
the blood taken for analysis, seemed to upset tolerance further, 
and it was necessary to increase the dose of insulin to 6 or 8 units 
when sugar showed in the urine. Once there was a hypoglycemic 
reaction and the next dose was omitted. He was recently brought 
back to the sanitarium for observation for a few days. He has 
gained a little in weight, much in strength, plays as any normal boy 
his age, and looks indeed the picture of health. It is necessary, 
however, to give 5 units once a day to control the diabetes at present. 
Perhaps this can again be decreased to the lower dosage. It is now 
more than nine months since the onset of the disease. 


Case V.—H. W. B., male, aged twenty-four years, has been 
employed as a clerk in the office of the sanitarium, where he has been 
kept under constant observation for eight years. During most of 
this time he has kept the disease under control, though at times his 
blood sugar has ranged high when suffering from colds, boils, ete. 
He was getting along well until early in February, 1923, when he 
began to have small boils and pimples. Blood sugar at that time was 
0.18 per cent. His diet was changed in the attempt to reduce the 
blood sugar somewhat and the boils were carefully treated. One 
crop had appeared and healed, when a boil appeared on the back 
of the neck, about 14 inches below the external occipital protuber- 
ance. He attempted to pick it open himself. It failed to subside, 
and he reported for treatment. The boil then was in the center of 
an indurated, inflamed area about 4 inches in diameter. The pos- 
terior cervical glands were swollen and tender. The boil was opened 
widely under apothesin anesthesia, and some thick white pus was 
evacuated. The next two days it seemed to do better, then took 
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a turn for the worse. The patient was then beginning to feel some 
effects of the infection, being feverish, chilly, losing some weight, 
feeling weak, and showing much sugar in the urine. There was a 
profuse discharge of pus, so that bandages were soaked in a few 
hours. At this time insulin was begun, one day 10 units were given, 
the next three days two 10-unit doses da:ly, and finally 10 units 
three times a day. The blood sugar was 0.214 per cent after the 
first dose of insulin. Three days after the beginning of the 30-unit 
daily dosage, the urine became free from sugar. The blood sugar 
declined very slowly. At four day intervals it was successively, 
0.204 per cent, 0.194 per cent, 0.177 per cent, 0.167 per cent and 
0.131 per cent. It reached normal by the twentieth day. The diet 
was started at 22 gm. carbohydrate, 63 gm. protein, 66 gm. fat, 938 
calories, and gradually increased to 44 gm. carbohydrate, 90 gm. 
protein, 90 gm. fat, 1450 calories, this latter diet by the time the 
blood sugar reached the normal mark. Within about four days 
from the beginning of improvement under insulin, the pus discharge 
began to lessen. The abscess cavity was thoroughly cleaned twice 
daily of all the dead tissue it was possible to reach, irrigated with 
1:3 hychlorite-glycerin, and filled with the same solution. Care 
was taken to avoid any pressure on the inflamed area. At the end 
of one month from the very beginning of the boil, the pocket was 
pus-free, and only a clear yellow serum exuded. In five weeks it 
was healed. From the time the blood sugar first reached normal, 
the patient has remained free from sugar in the urine, has kept 
the blood sugar near the normal level, except in very few instances. 
There have been no more boils. He has gained about 20 pounds in 
weight. He has been able to work, and now is feeling as well as 
ever. The diet was finally increased to 78 gm. carbohydrate, 98 
gm. protein, 145 gm. fat, about 2000 calories. His present dosage 
of insulin is 42 units daily. 

This case illustrates the favorable effect insulin has in controlling 
diabetes rapidly, and raising tissue resistance in local infections. 
Thorough control of the disease in preinsulin days was almost 
equally successful, but control by diet alone under conditions of 
infections was much more difficult, and at times seemed impossible. 
Where infection has become generalized, insulin has had little effect 
in improving tissue resistance. Its use is recommended in cases of 
severe boils, carbuncles, gangrene, and in preparation for surgical 
operations. If acidosis is eliminated, the urine kept free from sugar, 
and the blood sugar nearly normal, surgery becomes far less of a 
peril to the diabetic than ever in the history of the disease. 

In this case it has been necessary to increase the insulin daily 
dosage from 30 to 42 units, without much change in diet. He has 
gained 20 pounds of weight. It is possible that the increased body- 
weight constitutes that much of an overload on the sugar-burning 
mechanism. This would suggest care in avoiding very large gains 
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in weight. Our opinion is that diabetics are better slightly under 
the average weight for size and age, rather than fully up to the 
average or at all overweight. Gain in strength is to be desired, and 
is usually forthcoming coincident with thorough control of the dis- 
ease. We do not believe that insulin should ever be given to patients 
who are able to eat a full maintenance diet without it, purely as a 
license to eat more, and take on more weight, or satisfy an abnormal 
appetite. 


CasE VI.—J. M.5., male, aged forty-nine years, by occupation 
a banker, was generally healthy during childhood and early adult 
life. Diabetes was diagnosed in 1911, after some of the symptoms 
had been present as long as two years. He had had treatment under 
various physicians and at several sanitariums, and for the most 
part of the time had gotten along fairly well. 

Present Illness. n the fall of 1922, he began to complain of tiring 
very easily. When examined a few weeks later by his physician at 
home, he was found to have a general anasarca, with edema up to 
the level of the ribs, and possibly 1.5 gallons of fluid in the abdomen. 
He was given a diuretic. The anasarca subsided. He went back to 
work. In January, 1923, he fell sick with influenza. After two 
weeks he had a vomiting spell lasting one and a half days. After 
an interval of two or three days, there was another vomiting spell. 
These came more often. With careful feeding, after a preliminary 
fast to rest the stomach, this vomiting was checked. During the 
time he was given strychnin and digitaline for stimulation, and 
codein for sleep. 

He entered our institution the last day of February. 

Physical Examination. The general appearance, was that of a 
thin, wasted, pale, weak, restless individual, without appetite, 
depressed and discouraged. The heart muscle tone was fair only. 
A late systolic murmur was heard, best at the apex, very faintly 
elsewhere. The blood-pressure was 124/90. 

The lungs showed harsh breathing and whistling over primary 
bronchi, but otherwise were negative. On the abdomen, a burn 
from a hot-water bottle had left a superficial abscess in the wall of 
the epigastrium, still draining somewhat. The skin was dry and 
scaly with a few papules and small vesicles on legs. There were no 
other abnormal findings on physical examination. 

Laboratory Examination. Urine: Albumin, 0.23 per cent; sugar, 
1.4 per cent; diacetic acid, none; hyaline and granular casts, abun- 
dant. Blood: Sugar, 0.262 per cent; urea, 52 mg., creatinine, 2.6 
mg., plasma chlorides, 525 mg. per 100 ce of blood. Kidney 
Function: Phthalein, 0 in two hours, only a faint tinge of color. 

Daily excretion of sugar was 4 to 6 grams. 

Course. Insulin was begun, 8 units three times a day. He was 
given about 25 gm. of carbohydrate in the diet. Within forty-eight 
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hours after insulin was begun, he had a severe reaction. The urine 
had been showing sugar present continuously. He felt a little weak 
after the breakfast and dinner doses of insulin, but aside from weak- 
ness, showed no other unusual signs, except a sharp fall in blood- 
pressure to 90/72 after breakfast. He was stimulated somewhat with 
aromatic spirits of ammonia, as we did not recognize the fall of blood- 
pressure as any indication of an insulin reaction about to occur. 
About two hours after the evening meal, which contained well 
cooked oatmeal, cream, and vegetables, and two and a quarter 
hours after the insulin injection, he suddenly became very restless, 
complained of pain in the epigastrium, began to sweat profusely 
and also complained of feeling very faint and weak. An ounce or 
two of Karo syrup in water was given by mouth, almost forced, 
as he was barely able to swallow. He rallied somewhat, then relapsed 
a little. More syrup was given, and repeated several times before 
he recovered. In all about 5 ounces of syrup were given. On account 
of the urgency of the case, no blood sugar was taken during the 
reaction. 

The next morning, the blood sugar was 0.27 per cent. No insulin 
was given the next two days. The blood-pressure rose to 124/86 by 
the second day. Then insulin was again started, this time only 3 
units once a day, increased after two days to 3 units three times a 
day. This dosage was sufficient to clear the urine of sugar, reduce 
the blood sugar to normal and keep it so, even with increase of diet, 
during the entire next month. The urea declined to 18 mg., the 
creatinine to 1.8 mg. The amount of albumin in the urine decreased 
slightly. He gained some in strength and his appetite improved. 
The sinus in the abdominal wall in the epigastrium healed. Shortly 
afterward, however, there appeared on the back and in the groins, 
vesicles and pustules, some quite deep. Under treatment, these 
dried up under hard scabs which persisted. About four weeks later 
induration and abscess formation appeared at the top of the anal 
crease. This was opened, with discharge of pus, and was cleaned 
out. Soon afterward, he began to weaken, lose appetite again, and 
there was a flare-up of the kidney condition, as evidenced by increase 
of albumin in the urine, increase of the nitrogenous elements in the 
blood, and the appearance of red blood cells and pus in the urine. 
The heart was supported with digitalis, and stimulated with aro- 
matic spirits of ammonia as needed. Further evidence of a genera! 
infection was shown a few days later in the swelling of the left 
parotid gland. After two days this subsided, though there was no 
sign of any discharge into mouth or throat. The patient continued 
to weaken. A day later he died. Sugar showed in the urine only 
once above a trace, that in the last week of life. 

Insulin was used in this case, largely in order to be able to use a 
diet with minimum protein and fairly large carbohydrate content 
on account of the nephritis. The experience with the hypoglycemic 
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reaction so soon after the beginning of insulin, even starting with a 
blood sugar of 0.262 per cent, is interesting in the light of some of the 
recent research on insulin. It has been shown that insulin is excreted 
in the urine. Cases with deficient kidney function would accord- 
ingly be expected to have a delayed or diminished excretion of 
insulin in the urine, and consequently more of a cumulative action. 
Such may be the explanation of the powerful action of insulin here 
shown, rather more than might have been expected from the severity 
of the disease. The hypoglycemia in spite of a fair intake of carbo- 
hydrate food, may have been due to slow digestion and peor absorp- 
tion incident to a much weakened and run-down condition. The 
delayed effect of the syrup in restoring the patient from the insulin 
shock may also be explained as due to slow absorption of the sugar 
from the stomach and intestine. In such cases it is best to give 
glucose intravenously. In similar cases, it is also advisable to begin 
insulin with very small doses, even | or 2 units a day, and increase 
as needed for effect. 
CASE VI. 


Blood Blood- Insulin, 

Urine pressure units 
Date. sugar, 

gm. 


Sugar, Urea, Creatin- 


Sys. Dia D 
per cent mg ine, mg 


155 
91 1065 


rn syrup, 5 oz 
23 $2 «614 


0.096 
0.168 


1.0 
May 0 0.060 
Patient died. 


Diet 
P Cals 
Feb. 28 3.5 0.262 54 2.6 124 90 8 23 9 
Mar. 1/ 1.5 98 68 8 ~ 8 31 30 | 
2) 1.2 Collapse, ete., 8pm. 90 72 8 8 8 Cor 
6 0.333 108 74 3 
71 38 23 126 84 3 3 3 
8; 3.2 | 0.184 96, 66 3 3 3 39 34 53 770 
12 0 0.128 ] 3 3 
13 0 3 3 3 61 ) 97 1273 
14 0 28 1.8 98 68 3 3 3 
16 0 96 70 38 3 3 84. 30 116) 1501 
17 0 0.117 110 3 3 
20 0 3 3 3 86 51 122 1645 
21 ¢) 22 1.8 116 78 3 3 3 
22 0 0.103 3 3 3 104. 54 172 218f 
27 O.8 0. 162 
28 0 20 2 0 124 S&S 3 5 
30 0 114 84 3 3 86 38 67 1106 
31 0 0.072 3 3} 
April 1 0 3 3 
5 0 0.098 24 2.0 110 80 3 3 103 34 S3 1295 
9 0 3 103 30 83 
10 0 0.158 3 3 
1] 0 38 3 3 
16 0 0.138 3 3 
17 0 3 76 «24 24 615 
18 0 . 3 3 
21 0 
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Summary. We draw our conclusions not only from these cases 
here reported, but also summarize our experience with about 90 
‘ases treated with insulin. 

1. Aims IN TREATMENT. The aim in treatment is to keep the 
patient with urine free from sugar, with blood sugar normal or very 
close thereto, and with a diet sufficient to maintain him without 
undernutrition, and allow him to do light work at least. If we can 
accomplish this without insulin, by diet regulation alone, we do not 
use insulin. If it is required, we give insulin in sufficient dosage 
to accomplish these purposes. We seek to give every patient, by 
oral and practical instruction, all the knowledge of the nature and 
administration of insulin necessary to allow him to use it intelli- 
gently. Diet regulation is fully explained, demonstrated, and thor- 
oughly rehearsed, so that every patient should be able to keep him- 
self in good condition. 

2. ADMINISTRATION OF INSULIN. The insulin used has always 
been the product made by the Eli Lilly Co., called iletin.* Insulin 
has been generally given by the subcutaneous route. In one case of 
coma, it was given also intravenously. We have noticed practically 
no local reactions, except in a very few cases where the patient 
scratched the arm at the site of injection. This was apparently 
due to the irritation of the scratching rather than any reaction 
of the insulin itself. The injection of insulin has been given 
with 3-inch needles, and made thoroughly under the skin, and 
in no case, as far as possible, in the layers of the skin. The 
needles used have been 25- or 26-gauge. Alcohol has been used as 
the cleansing agent for the site of the injection. As to the frequency 
of injection, we have judged that by the individual case. Some have 
seemed to do better with two or three smaller doses a day, rather 
than one large dose. In general, however, where only 5 or less units 
a day have been given, it has been at a single dose before dinner or 
supper. We try to keep the number of injections per day as small as 
possible, trying the effect of two moderate doses a day rather than 
three small ones, being guided by the patient’s response to the insulin 
treatment nevertheless. Where doses over 20 units per day have 
been given, it has been in divided doses, one-third of the daily dose 
before each meal. The total daily dose has varied from 2 to 88 
units. We give insulin generally within twenty minutes before the 
meal. We have given it between meals to patients with high blood 
sugars at the beginning of treatment, controlling its use by analysis 
of the urine, and stopping its use between meals when sugar dis- 
appeared from the urine. Each patient is taught to inject the insulin 
into himself, except in the case of young children. Any skin area 
accessible is used, provided the skin is loose, but preferably the 
arms, forearms, thighs and legs. The dose is always taught in 


* This paper was accepted in 1923, when the H-iletin, was still in use. 
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units, not in cubic centimeters. No practical rule has been found 
for determining dosage according to total glucose intake in the diet. 
In general we have started with small doses, 5 units once or twice a 
day, with diet about 1200 calories, then under guidance of urine 
and blood tests, increased or decreased as needed. Each patient 
must demonstrate his proficiency in self-administration of insulin 
before being allowed to go home and use it without supervision. 
He is expected to report in writing at weekly or bi-weekly intervals. 
He is expected to test the urine daily, and to keep sugar-free. 

3. Reactions or HypoGiycemia. We have had few reactions 
of hypoglycemia. We have tried to avoid such as far as possible, 
partly to avoid any chance of harm to the patient and partly because 
such happenings undermine the patient’s confidence in the insulin 
treatment and sometimes militate against full coéperation of patient 
and physician. We have tested the urine hourly, or at each voiding, 
when using large doses of insulin, or when giving it at less than five 
hour’ intervals, or between meals, or in cases of precoma. As long 
as the urine has contained sugar, we have felt justified in continuing 
the dosage of insulin, but have diminished the dose when the urine 
was free from sugar, either by diminishing each dose or by discon- 
tinuing the doses between meals. Of course, the blood sugar was 
taken at the beginning of every treatment, to determine whether 
the sugar in the urine were associated with hyperglycemia or not, 
in order to check on the use of urine analysis as a guide in treatment. 
The blood sugar has been taken usually every three to five days, 
though in severe cases with large dose of insulin, even every three 
hours. The symptoms noted in hypoglycemic reactions have been 
similar to those reported by other observers, that is, weakness, 
extreme hunger, trembling, sweating, collapse. While we have not 
verified our observation in the case reported here, it was noticed 
that an abrupt fall of blood-pressure preceded other symptoms by 
nearly twelve hours. If such is found to be constant in rapid reduc- 
tion of blood sugar, it may become a valuable early sign of over 
dosage of insulin. We have noticed slight fall of blood-pressure in 
other cases in beginning insulin administration, though never a very 
large or abrupt fall as long as there was no reaction. We have used 
corn syrup or glucose solutions to combat hypoglycemia, or allowed 
patients to carry or keep near at hand an orange or piece of candy. 

As to possible bad effects of hypoglycemia, we may mention one 
case under observation at present. ‘This patient had taken insulin 
at home, administered by his family physician, and had had several — 
attacks of “shakes,” or hypoglycemic reactions. He developed a 
rather acute heart weakness, with signs of beginning pulmonary 
congestion, tachycardia and complete prostration. It is quite 
possible that overutilization of glucose in the body may have 
depleted the heart reserve of glycogen or even interfered with the 
heart’s utilization of glucose, and the myocardial weakness followed 
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as result of undernutrition of the heart muscle. He is beginning 
recovery with prolonged and complete rest, good feeding, including 
the use of orange juice, with just enough insulin to control the dia- 
betes, and the use of a small dose of digitalis. Another case showed 
auricular fibrillation and acute heart weakness with large dose of 
insulin, which was completely restored by the use of orange juice 
twice a day together with some insulin, in decreased dose, in addi- 
tion to a moderate diabetic diet, plus moderate amount of digitalis. 
We have not observed a sufficient number of such cases to draw any 
conclusions, but suggest this as a point to be watched and studied 
in detail. We shall proceed cautiously in cases giving history of any 
heart disease, when it becomes necessary to give such patients 
insulin, 

4. Coma. We have had one case of deep coma, which was fatal 
in spite of insulin. This patient had 150 units of insulin within seven 
hours, together with glucose and digitalis intravenously, and abun- 
dance of fluid by mouth. He had an acute onset of pains deep in 
the epigastrium, without rigidity, and went into coma rapidly. 
He had had diabetes about one year. At one time after lapsing 
into coma he was brought back to dim consciousness, but in spite 
of redoubled efforts, relapsed soon into further coma. No post- 
mortem examination was possible, but it would have been of interest 
to know what pathology was present in the abdomen, possibly some 
acute disturbance of the pancreas (?). Other cases of beginning coma, 
have been restored by large doses of insulin, 10 units every three 
hours or oftener, with some carbohydrate being given by mouth 
usually, though a few of these were given insulin with a very small 
intake of food of any kind. 

5. Toran Drier ALLowEep. We have not attempted to feed 
patients diets larger than 2400 calories daily as maximum. It has 
not been deemed wise to encourage the use of diets large enough to 
produce marked and rapid gain in weight, so long as the diets were 
complete in quality and quantity of the nutrients, including salts 
and vitamines. The diabetic cannot always be trusted with his 
appetite without limit, and the overfeeding which first broke down 
carbohydrate metabolism, if indulged in again, may well break 
down some other body mechanism for which we have no such con- 
venient prop as insulin. We have kept the protein intake relatively 
low, ranging from 3 to 1 gm. per kilo of body-weight, exceeding this 
only in growing children, to whom we have given as high as 2 gm. 
per kilo. As to fat we have not used the extreme high-fat diets pro- 
posed by some authorities. Very large amounts of fat are objec- 
tionable as unpalatable and therefore distasteful to most patients. 
We have kept the fats in the diets more nearly in the Woodyatt 
ratio of fatty acid to glucose of 1.5. We have fed as much carbo- 
hydrate as possible in the form of vegetables, especially the green 
leaf vegetables. We have found that diabetics do better when a 
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generous amount of the raw leaf greens, together with cooked 
vegetables of both leaf and root variety, is included in the diet. 
We are preparing considerable evidence, both clinical and labora- 
tory, for publication, that green leaf vegetables have a specific 
antidiabetic effect. We use vegetables as a source of starch up to 
48 gm. of carbohydrate per day, then add fruits up to 80 gm. of 
carbohydrate daily, then the starches of cereal or bread or potato. 

6. THe QuESTION OF KEEPING THE URINE SUGAR-FREE. We 
have endeavored to keep the urine sugar-free and the blood sugar as 
near normal as possible, with insulin cases as well as with purely 
dietetic cases. By not using extreme doses of insulin, by dividing 
the daily dose into two or three parts, by using more carbohydrate 
in the diet rather than large amounts of fat, we have had no trouble 
with hypoglycemic reactions even when patients administer insulin 
to themselves at home. Where sugar appeared in the urine of 
patients taking insulin at home, some slight decreases in diet have 
worked as well as increases in insulin in controlling urine and blood 
sugar. 

7. Inptvipuatity oF Patrents. There is as much necessity of 
individualization of treatment with insulin as it has been with diet 
alone. Patients differ widely in their response to insulin. While 
one patient will keep stationary as to progress of the disease, and 
keep the blood normal for months with constant dosage of insulin, 
others will admit of decrease in quantity of insulin, while still others 
will require increase of dosage to marked degree in order to keep 
the blood sugar down, the diet remaining the same. With the same 
patient at different times, he may at one time have hypoglycemic 
reactions with doses which will scarcely be sufficient to control the 
disease at other times, the diet also remaining unchanged. So, 
with insulin, even more than with diet alone, accurate control and 
careful observation are requisites of success. 


8. Morrauity Recorp oF Cases TREATED WITH INSULIN. 


Total number of cases treated with insulin 
Improved, disease controlled 
Deaths, total 
Diabetes: primary cause of death 
Complications: primary cause of death, diabetes 
secondary 


‘ 


Of the two cases with diabetes as primary cause of death, one was 
Case III here reported. His disease was perfectly controlled, after 
recovery from the verge of coma, while in sanitarium under treat- 
ment. His mother had had a brother die from diabetes, felt that 
the case of her boy was hopeless eventually, in spite of his favorable 
progress, and discontinued not only insulin but diet treatment after 
a week or so at home. The other case was the one mentioned as 


99 
) 


586 JONAS, MUSSER: ROUTINE FOR INSULIN THERAPY 


being in deep coma. He had been under treatment only forty-eight 
hours when he was seized with epigastric pain and went suddenly 
into coma. 

Of the cases with complications, one was Case VI here reported, 
with chronic nephritis and pyogenic infection as causes of death, 
the diabetes being under control at the time. Complications in 
the other cases which were primary causes of death were heart 
and gall-bladder disease, cystitis with terminal bronchopneumonia 
(patient aged seventy), pyemia with multiple abscesses. One of 
these patients had discontinued insulin more than a week before 
death. 


AN OUTLINE OF A ROUTINE FOR INSULIN THERAPY. 


By Leon Jonas, M.D., 
AND 


Joun H. Musser, Jr., M.D., 


PHILADELPHIA. 


From the Medical Division of the Hospital of the University of Pennsylvania.) 


Tue following outline of a routine for therapy in diabetes mellitus 
has been used by us in our clinical instruction of physicians in the 
use of insulin. The outline does not in any way pretend to be 
original, but is a compilation of the original work of many investi- 
gators and of our own studies which in our experience have given 
us the most satisfactory results; nor does the outline lay claim to 
being the only successful method of handling the diabetic patient 
who requires insulin. We appreciate that there are many satis- 
factory methods of treating these individuals and we fully com- 
prehend that such a plan of treatment can only be tentative and 
subject to change as further knowledge accrues with increasing 
experience with insulin. 

The statements we make are dogmatic. We do not feel that 
there is place for controversial matter in such a set of notes as we 
have prepared for the use of the physician who has opportunity to 
see only an occasional diabetic. We do feel that any physician 
who employs this scheme of treatment should familiarize himself 
with the writing of men such as Banting,' to whom all honor is 
due as the discoverer of insulin, together with his co-workers in the 
Toronto School. He should acquaint himself with the work of 
Woodyatt’ and Shaffer? on the physiological chemistry of diabetes 
and with the splendid text-book of the clinician, Joslin. To 
these men we are indebted for much of the material in this brief 
outline as well as to the tables of food values of Atwater and Bryant 
and of the Connecticut Agricultural Experiment Station. 
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CLASSIFICATION Drets 

RULES FOR TREATMENT Foop VALUES 

INSULIN ‘TREATMENT Heicut, Weicut TABLEs 

KETOGENIC-ANTIKETOGENIC NorMAL Catoric REQUIRE- 
BALANCE MENTS 


Classification. Unless there is clearly an only temporary glycosuria 
the presence of sugar in the urine should, for practical purposes, be con- 
sidered as establishing a diagnosis of diabetes mellitus. In the handling 
of patients outside the hospital reliance must be placed upon those tests 
which may be readily carried out in the patient’s home or physician’s 
office. For that reason the following suggestions are adapted to conclu- 
sions which can be drawn from the clinical condition of the patient sup- 
plemented by qualitative examinations of the urine for sugar and diacetic 
acid. In some instances blood-sugar determinations are also used in deter- 
mining the treatment. 

On the basis of these examinations two classes of diabetics not under 
satisfactory therapeutic control can be recognized. 

A. Cases with no diacetic acid in the urine or only traces, but with 
sugar in the urine, or with a fasting blood sugar above 0.15 per cent. 

B. Cases with marked diacetic acid in the urine as well as with sugar in 
the urine. 

Rules for Treatment. A. Cases with No Diacetic ACID OR WITH ONLY 
TRACES IN THE URINE, BUT WITH SUGAR IN THE URINE OR WITH F AsTING 
BLoop SuGar Apove 0.15 PER CENT. 1. Determine normal weight for 
age, sex and height (see tables, page 598). 

2. Place the patient on a diet of Type No. 1. The diets in the tables 
are prepared for patients of 100 pounds normal weight. A diet of Type 
No. 1 furnishes 0.5 gm. of protein and 8 calories per 1 pound. On this 
diet, if the diabetes is not too severe, the patient should in a few days 
become sugar-free. 

3. If not sugar-free in three days on diet of Type No. 1 resort to insulin 
(see paragraph 5, page 588). 

4. If the patient becomes sugar-free without insulin: 

(a) If normal in weight increase diet gradually to diet of Type No. 2, 3 
or finally 4, until the caloric requirement for the patient’s activity and 
normal weight is being furnished or until sugar appears in the urine. Each 
of these diets when proportioned for the patient’s normal weight furnishes 
0.5 gm. protein per 1 pound, but increasing calories in form of fat and 
carbohydrate. Whatever the degree of activity of the caloric requirement 
of the body is being furnished the protein requirement is the same. It is 
higher (about 1 gm. per 1 pound), however, in children. If possible, even 
if there be no sugar in the urine, a fasting blood-sugar determination 
should be made once a week and should not exceed 0.15 per cent. When 
carbohydrate tolerance is reached before the desired caloric requirement 
is furnished fat may be increased in the diet to the maximal limit, as indi- 
cated by the following equation: 

F = 2C + 05P 
| (F, C and P = gm. of fat, carbohydrate and protein respectively.) 


Appearance of diacetic acid in the urine in more than occasional traces 
demands a diminution of the fat in the diet. If the calorie requirement 
is still not reached and if the patient is losing weight when the fat has 
been increased to the maximal limit for the protein and carbohydrate of 
the diet, resort to_insulin treatment (see paragraph 5, page 588). 
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(b) If the patient is over the normal weight for age, sex and height do 
not exceed a diet of more than 10 calories per 1 pound (Type No. 1 with 
the maximal fat or Type No. 2) until normal weight is reached. Then 
proceed as in (a). An exception is to be made when overweight is the 
result of edema; edema may be due to undernutrition. 

(c) If the patient is greatly under weight, and the carbohydrate tolerance 
permits, the diet may be in excess of the caloric requirement to encour- 
age return to normal weight. 

5. Use of Insulin in Cases of Class A. Insulin is indicated in all cases 
where the carbohydrate tolerance is not sufficient to permit a calorically 
adequate diet. Insulin is destroyed when introduced into the digestive 
tract and cannot be effectively given by mouth. It should be given hypo- 
dermically. 

The dose of insulin is that required to enable the patient to utilize the 
carbohydrate necessary for a calorically adequate diet and remain free 
from glycosuria and diacetic acid in the urine and retain a fasting blood 
sugar below 0.15 per cent. This requires insulin sufficient to care for all 
of the carbohydrate required in excess of the carbohydrate tolerance of 
the patient. It is approximately true that 1 unit of insulin will care for 
2 gm. of carbohydrate in excess of the patient’s own carbohydrate toler- 
ance. The insulin should be given twenty minutes before the carbohy- 
drate which it is to balance. No absolute rule as to the timing of insulin 
dosage can be laid down at present. In patients who are up and around 
distribute the dosage of insulin as follows: If not more than 15 units 
are necessary to keep the patient sugar-free give the dosage before break- 
fast. If larger doses are necessary give the doses morning and night up 
to 30 units at each injection and give the bulk of the COH with these two 
meals. If doses of more than 60 units a day are given it is usually neces- 
sary to give insulin before each meal. It will not be found necessary to 
give insulin before the midday meal, unless large daily doses are required, 
because the curve of blood sugar reaches its lowest level at midday if the 
major part of the insulin is given in the morning before breakfast. 

The determination of the proper dose of insulin may be carried out as 
follows: Having increased the diet as described above to the highest fat- 
carbohydrate content possible without glycosuria, begin with a small dose 
of insulin, 5 units before breakfast. Increase the fat and carbohydrate 
by 20 gm. of fat and 10 gm. of carbohydrate per day until sugar appears 
in the urine. Examine urine passed between each meal and attempt to 
eliminate glycosuria by redistribution of the carbohydrate with relation 
to the insulin dosage. Next increase the dose of insulin by 5 or 10 units. 
When sugar disappears from the urine make further increase in fat and 
carbohydrate of diet. Continue alternating the increases of insulin and 
the increases of diet until the required caloric intake is reached. 

If for any reason the insulin is to be discontinued it is imperative to 
discontinue the high-caloric diet and return to a low-calorie diet within 
the patient’s own tolerance and reducing the fat as well as the carbohy- 
drate. At the same time all physical activities must be curtailed. 

6. Insulin Shock. If too much insulin is given for the amount of avail- 
able carbohydrate, hypoglycemia occurs. Every individual reacts differ- 
ently to insulin. The more rapidly the blood-sugar concentration is 
reduced, the greater the possibility of insulin shock. 

The symptoms of insulin shock in their order of development are: 
Sweating, increased pulse-rate, weakness, tremulousness and nervousness, 
apprehensiveness, delirium, convulsions, stupor. The symptoms may 
appear at a blood-sugar concentration of 0.11 per cent, but usually appear 
at about 0.08 per cent, and become very severe when a concentration of 
0.04 per cent is reached, 
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7. Treatment of Insulin Shock. If the patient can swallow give 1 or 2 
teaspoonfuls of cane sugar or glucose. When in convulsions or stupor 
give 15 minims of epinephrin hypodermically. If the epinephrin is not 
effectual give 200 to 300 ce of a 5 or 10 per cent solution of glucose intra- 
venously. The patient will recover consciousness in a few minutes. When 
conscious give | or 2 teaspoonsfuls of glucose or cane sugar by mouth. 

B. Cases with Markep Diacetic Actp REACTION AND SUGAR IN THE 
Urine. These patients are suffering from more or less disturbance of fat 
metabolism, with consequent acidosis and danger of coma. Such patients 
should be put to bed with the same precautions as to warmth and free 
administration of fluid as for coma cases (see below). They must be 
closely watched until under therapeutic control, either by a competent 
nurse or by several visits daily from the physician. 

1. Give diet of Type No. 5 or 6, adjusted to the normal weight of the 
patient, and give insulin. The dosage of insulin in less serious cases may 
he commenced as in the cases of Class A, but usually larger doses are 
necessary, 10 to 20 units before each meal or even every four to six hours. 
If there be symptoms of impending coma treat as described in paragraph 3. 

2. As soon as the urine becomes free of diacetic acid reduce the carbo- 
hydrate to that amount which is necessary to allow of sufficient calories 
of protein, fat and carbohydrate for maintenance. At the same time that 
the carbohydrate is decreased increase the fat 10 to 20 gm. a day until a 
ketogenic-antiketogenic ration of 1.5 or slightly less is reached. As the 
carbohydrate is decreased, reduce the amount of insulin to that quantity 
which will keep the urine sugar-free and the patient suffer no symptoms 
of insulin hypoglycemia. 

3. Treatment of Threatening or Developed Coma. Provide a special nurse 
or attendant both day and night, preferably one trained in diabetic work. 

Bed. Keep the patient in bed and warm. Avoid loss of calories through 
exertion or exposure; if restless protect from becoming chilled by flannel 
nightclothes. Every effort should be made to allay nervousness and 
discomfort. 

Bowels. Move the bowels by one or more enemata. Cathartics should 
usually be avoided for fear of causing diarrhea. 

Stomach. This should be free from indigestible food. With adults, 
when in doubt, but with children in all cases, begin treatment with gastric 
lavage. 

The Heart. Sustain the circulation with the help of digitalis. Caffein 
may be given subcutaneously, or as black coffee by rectum. 

Administration of Liquids. Give 1000 ce of liquids within each six 
hours. The liquids are to be given slowly, hot, as coffee, tea, thin broths, 
water. Give by mouth if possible 20 gm. of glucose and simultaneously 
hypodermically 20 to 50 units of insulin. Continue giving glucose, 15 gm., 
every hour and insulin, 10 to 30 units, every third hour unless sugar dis- 
appears from the urine. When symptoms of coma and diacetie acid in 
urine disappear treat as described for cases of Class B, paragraph 1. If 
the patient is unconscious and cannot take glucose by mouth give con- 
tinuous enteroclysis of 5 per cent glucose and give insulin hypodermically, 
as just described. Five per cent glucose containing 10 units of insulin per 
1 pint may be given intravenously. 

4. Children. In using insulin treatment in children begin with small 
doses and increase cautiously. Children are very easily thrown into 
insulin shock. 

5. Infections. When a diabetic patient develops an intercurrent infec- 
tion, such as tonsillitis, pneumonia, gangrene, carbuncle, ete., the urine 
must be followed daily, as in these conditions carbohydrate tolerance tends 
to fall off and acidosis is prone to develop 
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Ketogenic-antiketogenic Balance. On the assumption that there is a 
definite quantitative relation between the total glucose burned and the 
amount of fat that can be completely burned at the same time, various 
formulas have been devised to so construct a diet that the ketogenic ele- 
ment is not too great, and that acidosis may consequently be avoided. 

Ketogenic fraction is formed by: 

90 per cent of fat. 
46 per cent of protein (probably less). 

Antiketogenic fraction (total glucose) is formed by: 

10 per cent of fat (glycerol fraction). 
58 per cent of protein (utilized as glucose). 
100 per cent of carbohydrate. 
Hence, the ketogenic-antiketogenic ratio is: 


K 0.46 P + 0.9F 


A 0.58P + O1F + C 


When rl equals or is less than 1.5 the ketogenic substances can be com- 


pletely burned and no diacetic acid will appear in the urine. When r 


exceeds 1.5 there is a tendency to ketonemia, ketonuria, acidosis and coma. 

A convenient form of the above given ratio when the maximal fat is 

being given, and the ratio is equal to 1.5, is the following: 
F = 2C + 05P 

Dracetic Acip Test. The simplest method for the detection of acidosis 
by urinary examination is Gerhardt’s ferric chloride reaction for diacetic 
acid. The test may be performed as follows: To about 10 ce of the 
fresh urine carefully add a few drops of an undiluted aqueous solution of 
ferric chloride (Liquor Ferri Chloridi, U.S. P.). A precipitate of ferric 
phosphate first forms, but upon the addition of a few more drops is dis- 
solved. The depth of the Burgundy-red color obtained is an index to 
the quantity of diacetic acid present. One may record the intensity of 
the reaction as follows: +, ++, +++ or ++++4. 

Confusion as to the significance of the test arises if the patient is taking 
sodium salicylate, aspirin or allied products. This is to a considerable 
extent avoided by vigorously boiling the urine after the addition of the 
ferric chloride, when the deep color markedly decreases or disappears if 
caused by diacetic acid, but remains the same if caused by the above drugs. 


INDEX OF DIETS. 


Food quantities 


for normal Protein Calories Ketogenic- 
weight of per lb. per lb. antiketogenic 
Ib gm gm. ratio. 
No. 1 as given 100 0.5 7 1.2 
No. 1 max. fat . . 100 0.5 9 1.5 
No. 2 as given . 100 0.5 14 1.3 
No. 2 max. fat . . 0.5 17 1.5 
No.3asgiven . . . 100 0.5 19 1.3 
No. 3 max. fat 100 0.5 22 1.5 
No.4 as given . 100 0.5 25 1.3 
No.4 max. fat .. 100 0.5 28 1.5 
No. 5as given. 100 0.5 11 0.2 
No.6asgiven . . . 100 0.5 11 0.1 
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Diets. The following diets are for a person weighing 100 pounds. 

Numbering is purely arbitrary and has no relation to the order in which 
the diets should be given. It is particularly important to note that the 
severe cases should be started on Diet No. 6. 

Increase or decrease the meat so that the patient receives 0.5 gm. per 
pound of body weight. Patients admitted with a glucosuria but without 
diacetie acid are placed on Diet No. 1. Increase the diet as guided by 
urine examinations. 

The quantity of vegetables in each diet is relatively low, so that 10 
or 15 gm. of carbohydrate may be added to the diet as vegetables without 
making too great a bulk. If it is desired to add more than this amount 
use the next higher diet. 

Fat may be increased up to maximum mentioned in each diet and still 
be within the safe range of ketogenic-antiketogenic ratio. 


Diet No. 1. 
Breakfast: 
Grapefruit . 150 gm. 
Eggs 2 
Coffee 
Non-COH biscuit 2 


Dinner: 
Broth 150 ce 
Lean meat . 100 gm. 
Vegetables, 5 per cent 100 gm. 
Vegetables, 10 per cent 100 gm. 
Tea or coffee 
Non-COH biscuit . 2 


Supper: 
Egg, with lettuce as salad 
Coffee 
Oatmeal 
Non-COH biscuit 


Total . 49.0 46.0 
Total calories, 700 


Maximum fat permitted when urine is sugar-free, 70 gm. 
If the patient does not become sugar-free place on Diet No. 2 and 
insulin. See details of insulin treatment. 


Diet No. 2. 

Breakfast: 

Grapefruit . 150 gm. 

Egg . 1 

Oatmeal 100 gm. 

Butter. 15 gm. 

Cream 20 ce 

Coffee 

Non-COH biscuit 2 


P F. Cc 
0.6 : 5.7 
13.2 12.0 
14.0 12.0 5.7 
3.5 
23 .0 28 6 
0.5 1 0 
0.5 8.0 
28.6 12.0 
l 6.5 6.0 
50 gm. 1.4 0.2 5.8 
9 
P. F 
0.6 5.7 
6.5 6.0 
2.3 11.5 
12.7 
0.6 5.0 1.0 
10.5 23.7 18.2 
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Dinner: P F. o 

Broth . 150cec 3.5 
Meat ba a 100 gm. 23.0 28.0 
Vegetables, 10 per cent 100 gm. 1.0 ey 8.0 
Vegetables, 15 per cent 100 gm. 1.0 oe 12.0 
Cream, 20 per cent 15 ee 1.6 3.0 1.2 
Butter 15 gm. a 12.7 
Tea or coffee 
Non-COH biscuit 2 

29.1 21.2 

Supper: 

Eggs 2 13.2 12.0 
Bacon . ... 15 gm. 0.7 9.0 
Vegetables, 10 per cent 100 gm. 1.0 8.0 
Vegetables, 5 per cent 100 gm. 1.0 3.0 
Butter. 15 gm. sth 12.7 
Cream, 20 per cent 15 ce 0.6 3.0 1.2 
Non-COH biscuit . 2 

16.5 36.7 12.2 

Total ; 56.0 104.0 52.0 


Total calories, 1370. 


Maximum fat permitted 130 gm, 
When higher amounts of carbohydrates are desired work up to Diet 


No. 3. 

Diet No. 3. 

Breakfast: P F Cc 
Grapefruit 150 gm. 0.6 <, 5.7 
Kgg 6.5 6.0 
Oatmeal 150 gm. 4.7 16.0 
Butter . 30 gm. 25.5 
Cream, 20 per cent 40 ce l.2 8.0 2.0 
Coffee 
Non-COH biscuit . 2 


Dinner: 


Broth . 150 ce 3.5 

Meat. 90 gm. 20.7 25.2 
Vegetables (potato) . 100 gm. 2.0 - 20.0 
Vegetables, 15 per cent 100 gm. 1.0 12.0 
Vegetables, 10 per cent 100 gm. 1.0 8.0 
Cream, 20 percent . . 8.0 2.0 

Tea or coffee 

Non-COH biscuit . 2 


29.4 58.6 42.0 


13.0 39.5 23.7 
| 
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Supper: 
Bacon 
Vegetables, 5 per cent 
Butter 
Cream, 20 per cent 
Fruit or berries 
Coffee 
Non-COH biscuit 


Total . 
Total calories, 1950. 
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2 
30 gm. 
100 fim. 
30 gm. 
15 ce 
50 gm. 


9 


58.2 


156.0 


12.2 


78.0 


Maximum fat permitted, 184 gm. 
If patients remain sugar-free on this diet insulin may not be necessary; 
if sugar occasionally appears or blood sugar is high small doses of insulin 


may be desirable. 


Breakfast: 
Grapefruit 
Egg . 
Oatmeal 
Butter 
Cream, 20 per cent 
Bacon 
Tea or coffee 
Non-COH biscuit 


Dinner: 
Meat 
Potatoes... 
Vegetables, 10 per cent 
Vegetables, 15 per cent 
Vegetables, 5 per cent 
Cream, 20 per cent 
Butter 


Olive oil (in dressing) . 


Diet No. 4. 


150 gm. 

150 gm. 

30 gm. 

60 ce 

30 gm. 
9 


90 gm. 
75 gm. 
100 gm. 
100 gm. 
100 gm. 
60 ce 

50 gm. 
20 ce 


Fruit or berries (up to 15 


per cent group) 
Tea or coffee 
Non-COH biscuit 


Supper: 
Eggs 
Rice . 
Cream 
Butter 
Tea or coffee 
Non-COH biscuit 


Total . 
Total calories, 2470. 
Maximum fat permitted, 


100 gm. 


9 


9 


75 gm. 
60 ce 
20 gm. 


9 


240 gm. 


If sugar-free on this diet insulin is not indicated. 
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20 


21.0 
102.0 
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P. 
13.2 12.0 
1.4 18.0 
1.0 3.0 
25.2 
0.6 3.0 1.2 
8.0 
62 
P F Cc 
0.6 0.1 §.7 
6.5 6.0 
1.7 16.0 
25.4 
1.8 12.0 3.0 
1.4 18.0 
15.0 61.5 24.7 
20.7 25.2 
1.5 wi 15.0 
1.0 8.0 
1.0 12.0 
1.0 3.0 
1.8 12.0 3.0 
42.5 
20.0 
1.0 154 
28.0 99.7 56.0 
13.2 12.0 
2.) 18.0 
/ 1:8 12.0 3.0 
17.0 
17.1 11.0 
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Breakfast: 
Grapefruit 
Oatmeal 
Egg . 
Milk 
Tea or coffee 
Non-COH biscuit 


Dinner: 
Broth 
Meat 
Rice . 


Potatoes 


Vegetables, 10 per cent 


Milk 
Tea or coffee 
Non-COH biscuit 


Supper: 
Egg 
Rice 
Milk 
Tea or coffee 
Non-COH biscuit 


Total 


Total calories, 1100. 


Cases with ketonuria and glucosuria, but with a normal or ne 
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150 gm. 
150 gm. 


50 ee 


9 


150 ce 
90 gm. 
100 gm. 
100 gm. 
150 gm. 
50 ee 


9 


150 gm. 
50 ce 


9 


INSULIN THERAPY 


P 
0.6 
4.7 
6.5 6.0 
1.8 2.0 
13.3 8.0 
3.5 
20.7 25.2 
2.8 
2.0 
1.0 
1.5 2.0 
51.5 Zi .2 
6.5 6.0 
1.2 
1.5 2.0 
12.2 8.0 
57.0 43.0 


reaction of blood, give insulin as detailed under insulin treatment. 


Breakfast: 
Orange 
Oatmeal] 
Milk 
Coffee 


10.30 A.M.: 
Oatmea! 


Dinner: 
Broth 
Potato 
Rice . 
Milk 
Coffee 


3.30-P.M.: 
Oatmeal 


Supper: 
Oatmeal 
Milk 
Coffee 


Diet No. 6. 


150 gm. 
200 gm. 
50 ec 


200 gm. 


150 ce 
100 gm. 

200 gm. 
50 ce 


200 gm. 


200 gm. 
50 ee 


P F. 
6.5 
1.5 2.0 
8.0 
6.5 


3.5 

2.0 

5.6 
Le 2.0 
12.6 
6.5 

6.5 

1.5 2.0 
8.0 2.0 


0 


arly normal 


|_| 
5.7 
16.0 
2.5 
24.2 
24.0 
12.0 
2.5 
58.5 
36.0 
2.5 
38.5 
10.0 
22.0 
2.5 
34.5 
2.0 
20.0 
48.0 
2.5 
70.5 
| 25 
; 2.0 
24.5 
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10 P.M.: 
Toast 25 gm. 
£ 
1 A.M.: 
Toast 25 gm. 
4 A.M.: 
Toast. 25 gm. 


12.0 


Total . §4.0 
Total calories, 1150. 


A severe case with marked ketonuria, glucosuria and a shifting of the 
reaction of the blood to the acid side. Cases rapidly approaching coma. 
Give insulin as detailed under insulin treatment. 


FOOD VALUES. 
1. Protein Foods Free of Carbohydrate and Fat. 


Gelatin 

Soups: 
Broth 
Vegetable 

whites 


2. Protein Foods Free of Carbohydrate. 


Low in Fat (below 10 per cent). 

Dried beef 
Beef tongue 
Sweetbread 
Lean veal 
Chicken—broilers 
Fish—various, fresh 

Shad, halibut and mackerel 


High in Fat (over 10 per cent). 


Lean beef—cooked 

Beef 

Mutton 

Ham, lean pork, pork chops 
Bacon 

Chicken 

Salmon 

Herring 

Sardines 

1 egg 


3. Fats Free of Protein and Carbohydrate. 
Butter 85 
Olive oil 100 


1. Carbohydrate-containing Foods, Grouped by Perce ntage of Carbohydrate. 
(1) Vegetables (3) Nuts (5) Milk foods 
(2) Fruits (4) Miscellaneous 


595 
P I 
4.0 0.5 15.0 
t.0 0.5 15.0 
4.0 0.5 15.0 
| 15 45.0 
P. per F. per 
cent cent 
90.0 
2.2 
2.0 
12.0 
40.0 6.0 
20.0 9.0 
20.9 9.5 
20.0 6.0 
22.0 3.0 
18.0 1-2 
19.0 5-9 
25.0 12.0 
24.0 25.0 
25.0 23.0 
20.0 20.0 
10.0 60.0 
20.0 16.0 
22.0 13.0 
37.0 16.0 
23.0 20.0 
6.5 6.0 
0 
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5 per cent Group. 


P., per F., per C., per 
cent cent cent 

(1) Lettuce, cucumbers, spinach, asparagus, 

rhubarb, sauerkraut, beet greens, dande- 

lion, greens, Swiss chard, celery, toma- 

toes, Brussels sprouts, watercress, sea 

kale, okra, cauliflower, egg-plant, cab- 
bage, radishes, leeks, string bean . . 1-2 5.0 
(2) Ripeolives . . 25.0 5.0 

Grapefruit 

(3) Butternuts 28.0 60.0 9.0 
Pignolias . . 50.0 5.0 
(4) Pickles, unsweetened and unspiced s 5.0 
Clams. ... is 5.0 
Oysters 6.0 5.0 
Scallops 5.0 
Liver . ; . 20.0 5.0 5.0 
Shad roe . . 20.0 t.0 5.0 
Soups—tomatoes and chicken gumbo . 2-4 e 5.0 
Cream, 20 per cent . Bd 20.0 3.0 
Cream, 40 per cent . 40.0 3.0 
Cheese, cottage . 21.0 1.0 1.0 
Cheese, American, Swiss and Cream 28.0 38.0 3.0 


10 per cent Group. 

(1) Pumpkin, turnips, koh]-rabi, squash, beets, 

carrots, mushrooms, boiled oatmeal and 

(2) Lemons, oranges, cranberries, strawberries, 

blackberries, gooseberries, peaches, pine- 


apples, watermelon, green olives... 25.0 10.0 

(3) Brazil nuts, black walnuts, hickory nuts, 

pecans, filberts os . 10-25 50-70 10.0 
15 per cent Group. 

(1) Green peas 15.0 
Artichokes 15.0 
Parsnips 15.0 
Canned lima beans . t.0 15.0 

(2) Apples, pears, apricots, blueberries, cher- 

ries, currants, raspberries, huckleberries. 15.0 

(3) Almonds, English walnuts, beechnuts, 

pistachios . 20.0 55.0 15.0 
20 per cent Group. 

(1) Potatoes . 20.0 
Fresh lima beans 7.0 i 20.0 
Baked beans 7.0 = 20.0 
Green corn pa 20.0 
Boiled rice 20.0 
Boiled macaroni 20.0 
Cooked hominy ‘ 20.0 

(2) Plums, bananas, prunes 20.0 


(3) . . 26.0 39.0 20.0 


Food Values. 


assistance or interest. 
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High Carbohydrate Group. 
P. per F. per 
cent cent 
White bread . . 10.0 
Whole wheat bread . . .. « 
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C. per 
cent 


55-60 
50.0 
70.0 


An estimate of the quantity or bulk of food may be of 
There is so much variation in the size of tablespoons 


or what may be termed either rounding or heaping tablespoons that it 


mus 


Bs 


t be remembered that we can only estimate. 


100 gram Portions. 
Asparatus, 8 or 9 stalks 4 inches long. 
Beans (string) (cut in small pieces), 3 heaping tablespoons. 
Bacon, 4 slices 6 inches long, 2 inches wide. 
Cabbage (cooked), 3 heaping tablespoons. 
Cauliflower, 3 rounding tablespoons. 
Celery, 6 pieces 44 inches long, medium thickness. 
Cheese, a piece 4 inches long by 13 inches by 1 inch. 
Cucumbers, 12 slices } inch thick, 4 inch in diameter. 
Greens (spinach, kale, ete.), 3 heaping tablespoons. 
Lettuce, 10 to 12 medium sized leaves. 
Onions, 2 onions, size of an egg. 
Olives, 25 small olives. 
Peas, 3 rounding tablespoons. 
Potatoes (baked), 1 small potato, size of an egg. 


Potatoes (mashed), 2 rounding tablespoons. 
Sardines, 28 sardines = 1 small box. 
Salmon, } can (almost). 

Tomatoes, 2} heaping tablespoons. 
Tomatoes, fresh, one medium sized tomato, 2 inches in diameter. 
acon loses about half of its fat content when cooked. 


Other Weights. 


tablespoon of mayonnaise 21 
thin slice of bread (baker’s loaf) = 25 
medium sized orange 150 
peach . 125 
medium sized apple 150 
> small grapefruit 150 
medium sized lamb chop with bone 100 
medium sized slice cold tongue 100 
average helping of fish ; 100 
average helping of butter = 10 
average sized egg = 50 
average helping of boiled cereal = 100 
potato, size of large egg = 100 
slice tenderloin steak 1 inch thick = 100 


“ 


tablespoon of olive oil - 13 gm. 


_ It is not true that all the vegetables weigh the same, but for the sake of 
simplicity in most of the diets it has been reckoned that 2 heaping table- 


Spoo 


ns of any one of the “5 per cent’’ vegetables weighs 100 gm. 
Bran Biscuits. 


} cup of Kellogg’s bran. 
} glass of cold water. 
teaspoon salt. 
teaspoons powdered agar-agar, 


= 
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Tie bran in a thin cloth and wash under tap until water is clear. Put 
the agar-agar in the cold water and heat until it comes to the boiling-point 
Remove from fire and add to it the washed bran and salt. Form into small 
biscuit, place on a greased pan and let stand until they have become firm 
and cool. Bake in moderate oven thirty to forty minutes. 

Agar-agar may be purchased at a drug store. 


NORMAL HEIGHT-WEIGHT TABLES (LIFE INSURANCE STATISTICS). 
Normal Weight for Height in Children (without Clothes). 


Height Weight—lbs. 

Feet Inches. Boys Girls 
2 3 18.3 
2 6 Se? 22.9 21.8 
3 0 . 30.6 30.5 
3 6 40.0 
4 6 . 70.0 68.0 


Heights and Weights of Men (Weight with Clothes; Height with Shoes). 
Feet and Inches. 


Age 5-0. 5-6. 6-0. 6-5 
is. . 107 126 152 177 
20 117 136 161 186 
30 . 126 144 172 201 
40 « 149 180 212 
65 . — 153 184 219 


Women. 


Age. 4-8. 5-0. 5-6. 6-0. 
156. 107 126 152 
20 . » 114 132 156 
30. 112 120 138 161 
4() 119 127 146 167 
55. ay 125 133 153 177 


Normal Caloric Requirements. 


Calories 
Adults per lb 
At rest . 
Light work . 16-18 
Moderate work 18-20 
Hard work ; . 20-27 
Children, Calories, 
age per lb 
2. 36 
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REVIEWS. 


A Manvat or Histotocy. By V. H. Morrram, M.A., Professor 
of Physiology in the University of London (King’s College for 
Women). Pp. 294; 224 illustrations. New York: E. P. Dutton 
& Co., 1923. 


Tuts book on normal histology has been prepared with a special! 
purpose in view. The student, having his microscope and sections 
of tissues before him, will find here a guide in his study, both by 
illustration and description. The author is careful in both of these 
aids, not to go too far, but leaves matters so that it is necessary 
for the student to follow out the details for himself under the micro- 
scope. Thus, the illustrations show the pattern of the structures, 
carefully outlined with the aid of the camera lucida, but the details 
are not filled in. In the text, too, the salient features are given in 
an orderly manner, but not an exhaustive description of minutiz. 
It must be noted, however, that the author is aided in his clear 
exposition, and typical views of tissues, by making free use of animal 
tissues, which are, of course, better preserved and less variable in 
appearance than material from human autopsies. The plan of the 
hook is so well executed that the author must be regarded as having 
made a distinct contribution to the pedagogy of the subject. 


A. 


PULMONARY TUBERCULOSIS—ITs ETIOLOGY AND TREATMENT. By 
Davip C. Muruv, M.D., M.R.C.S., L.R.C.P., Associate of King’s 
College, London. Pp. 381; 28 illustrations. New York: William 
Wood & Co., 1922. 


Tuts work is entitled “A Brief Survey of the Scientific, the Sana- 
torium and Social Aspect of Tuberculosis.” 

The author, in attempting to lay stress on the importance of 
environmental factors in the tuberculosis problem, finds it necessary 
to attempt a denial of any causal relationship of the tubercle bacillus 
to tuberculosis. Regarding the presence of tubercle bacilli in tuber- 
culous lesions, he goes back a half century for an explanation which 
is acceptable to him and a plate illustrates this theory of the devel- 
opment of bacilli from the leukocyte through a process of degen- 
eration of the cell. According to him, tubercles are a physiological 
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endeavor on the part of the human organism to rid itself of residual 
substances remaining after the destruction of red cells which have 
been damaged by stale air and stale food. Successive crops of 
tubercles result in tuberculosis and with tuberculosis the bacilli 
are formed. 

The important questions of housing, nutrition, and the sociological 
features of the tuberculosis problem are discussed but the work is 
so biased by the constant effort to deny the infectiousness of the 
disease that its usefulness is questionable. In a chapter on the 
prevention of tuberculosis, there is no mention of sputum disposal 
or possible infection of others by active cases of tuberculosis. It 
is a novel experience to find a student of tuberculosis in the present 
day willing to ignore so much. The restriction placed upon his 
writing by his views on infection must have made the writing of 
this book a difficult matter. 7 


OPERATIVE SURGERY. Covering the Operative Technic Involved 
in the Operations of General and Special Surgery. By WARREN 
Srone Bickuam, M.D., Puar.M., former Surgeon in Charge of 
General Surgery, Manhattan State Hospital, New York; Former 
Instructor in Operative Surgery, College of Physicians and 
Surgeons (Columbia University), in the New York Post-graduate 
Medical School and Hospital, and in the New York Polyclinic 
Medical School and Hospital. Vol. I, pp. 850; Vol. II, pp. 877; 
6378 illustrations, many in colors. Philadelphia and London: 
W. B. Saunders Company, 1923. 


Tus monographic work has attained the dimensions of a system, 
appearing in five volumes, of which two have just been issued. 
It is encyclopedic in scope and treatment. Gynecologic, obstet- 
ric, genito-urinary, orthopedic surgery and even the more highly 
specialized fields of the eye, ear, nose and throat are to be included. 
In arrangement of the text it follows closely the author’s well-known 
single volume in operative surgery. His task is to describe in 
compact form the methods and technic of accepted operations 
together with the essentials of the surgical anatomy of the parts and 
to offer comments suggested by experience. The matter is boiled 
down to a terse and impersonal quality of statement that makes 
hard reading but is nevertheless good for reference purposes. In 
the choice of operations to be described the author has conservativel) 
and properly held with customary practice and weight of authority. 
Surgeons interested in special fields or procedures may miss items 
which seem of great importance but it is evident that even in a 
work of this size the task of deletion from the great mass of avail- 
able material has not been easy and in these early volumes it may 
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invite suggestion but no serious criticism. Illustrations are copious 
and excellent. Type, paper and proofreading deserve praise. It 
seems certain to take its place as the leading American work on 
Operative Surgery. 

Volume | devotes about one-third of its space to pre- and post- 
operative considerations, to anesthesia and the general conduct of 
operations. This portion of a book is usually prosy to the average 
surgeon but it is well done and will repay perusal. The remainder 
of the volume is devoted to plastic surgery, amputations, excisions 
and prostheses. 

Volume II deals with arteries, veins, lymphatics, nerves, bones, 
joints (other than excision), muscles, tendons, ligaments, cartilages, 
bursee and fascia. This concludes the general section and is followed 
by the third and final section of special or regional operations of 
which two fields are here given, namely, the skull and brain and the 
spine and cord. In a spirit of coéperation the reviewer would like 
to see in the next edition (for there certainly will be later editions) 
a mention of the usefulness of tongs extension, of Willems’ method 
of treating suppuration of the joints and would suggest deletion 
of the illustrations depicting rubber tubes passing through the 
knee joint. Also debridement can justify its inclusion among the 
considerations of general surgery. We would prefer incisions for 
removal of the palmar fascia in Dupuytren’s contracture to be trans- 
verse in the natural folds rather than straight and would recommend 
Smith-Petersen’s incision of the hip-joint. Such omissions are 
inconsiderable in weighing the merits of the book. Congratulations 
are due Dr. Bickham for a monumental piece of work which few 
surgeons will feel able to do without. P. 


SELECTED Essays ON ORTHOPEDIC SURGERY. From the writings 
of Newron MELMAN SuarFer, M.D., F.A.C.S., Emeritus Pro- 
fessor of Orthopedic Surgery, Cornell University Medical College. 
Pp. 636. New York and London: G. P. Putman’s Sons, The 
Knickerbocker Press, 1923. 


THESE essays, selected from writings between the years 1877 and 
1904, contain principles which have stood the test of time, and have 
heen found practical in an enormous service. 

The chapters on Pott’s disease, scoliosis, claw foot and fracture 
of the neck of the femur are noteworthy. Conservatism is the 
dominating feature of the book. 

Historically, it is of interest to record that as far back as 1879 
Shaffer taught and practised the conservative treatment of acute 
abscess in Pott’s disease; also the necessity of proper fixation appa- 
ratus, while in 1885 he advocated and successfully treated fracture 
of the neck of the femur by abduction and extension. Bb. 
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INFLAMMATION IN BoNES AND Joints. By Lronarp W. Ety, 
M.D., Associate Professor of Surgery, Stanford University. 
Pp. 433; 144 illustrations. Philadelphia and London: J. B. 
Lippincott Company, 1923. 


Tuts book is issued with the admirable intent of the author to 
set forth his conceptions of etiology, pathology and treatment in 
a special field which he had cultivated intensively. Not all will 
agree with his thesis in detail but there is food for reflection and much 
information. The author believes that the marrow and the synovial 
membranes are the only two tissues actively concerned in the origi- 
nation of infections of the bones and joints. The lymphoid marrow 
is especially vulnerable as are lymphoid structures elsewhere. The 
chief difference in thé course of infections of the bone from other 
infections arises from the fact that the process is confined in a bony 
box. This differs from the usually accepted explanation of Lexer 
that infections of bone localize near the epiphysis because of the 
arrangement of the circulation. He believes that acute osteomye- 
litis is always a marrow infection, spreading first in the central 
canal and then perforating to become subperiosteal. He does not 
mention Starr’s idea that the infection of the metaphysis may extend 
at once outward to the periosteum and kill the shaft by burrowing 
beneath that membrane. Ely therefore advocates immediate and 
wide opening of the medullary cavity. This is the usual practice, 
it is true, but it would be well to grant consideration to a newer 
conception which has been well argued. He divides arthritis into 
two great types according to their pathology. The first type 
includes frank and presumptive infective conditions; the second is 
the mysterious type of more advanced years and unknown etiology 
he believes it is due to gastrointestinal conditions and, in some 
cases at least, to infection with an ameba. 

Debridement is hardly considered and Willems’ treatment, not 
at all. There is no apparent attempt to make the book complete 
for reference. It is worth perusal as a stimulating and in some 
respects, novel contribution. 7 


DISEASES OF THE SKIN. By Ricwarp L. Surron, M.D., LL.D., 
Professor of Diseases of the Skin, University of Kansas School of 
Medicine; Dermatologist to the Christian Church Hospital. 
Fifth edition. Pp. 1213; 1069 illustrations. St. Louis: C. V. 
Mosby Company, 1923. 


Sutron’s book, after a period of but two years, has again been 
revised and is now in its fifth edition. The frequency of the revi- 
sions speak well for the excellence of the publication and the popu- 
larity of the author. 


HEGNER, TALIAFERRO: HUMAN PROTOZOOLOGY 603 


There have been numerous contributions to dermatology during 
the last few years and the following diseases have been added to 
the previous edition: alastrim; itchy points; erosio interdigitalis 
blastomycetica; poikiloderma atrophicans vasculare; melanotic 
whitelow; multiple benign tumor-like new growths of the skin; Rocky 
Mountain fever; the pink disease; perifolliculitis capitis abscedens 
et suffodens; wit-kop; ochronosis; carotinoid pigmentation of the 
skin; and hypodermiasis. 

One hundred new illustrations have been added. Six hundred 
additional literary references are tabulated so that with these new 
additions the volume contains eighty-two more pages than the 
previous edition. There is no dermatological treatise which is as 
profusely illustrated or in which so many rare diseases are depicted. 

k. 


Hernia. By Leitcn F. Watson, M.D., Associate in Surgery, 
Rush Medical College. Pp. 660; 232 illustrations. St. Louis: 
C. V. Mosby Company, 1924. 


Tue work takes up in detail the important features of the anat- 
omy, etiology, symptomatology, diagnosis and treatment of hernia, 
together with the best operative technic of modern surgeons. 

The anatomy is taken up in an exhaustive manner in order that 
it may be a handy reference. 

The material for the text has been gleaned from the entire litera- 
ature on the subject and the bibliography has been selected 
carefully, the majority of the articles themselves containing an 
extensive bibliography. 

All the operations performed for hernia are not given in detail 
thus those of the most common use are described thoroughly while 
the less frequently employed ones are described in less detail. 

The book is nicely gotten up, well edited, clearly written and 
extensively illustrated. E. 


Human ProrozoéLocy. By Ropert W. Hecner, Pu.D., Professor 
of Protozoélogy and H. Tauiarerro, Pu.D., Associate 
Professor of Protozoélogy in the School of Hygiene and Public 
Health of the Johns Hopkins University. Pp. 597; 197 illustra- 
tions. New York City: The Macmillan Company, 1924. 


IN the preface the authors remark that the subject matter of the 
course in protozoélogy as represented in this volume has been pre- 
pared particularly for the use of students. They have exercised 
rigid selection in material included, due to the fact that the pro- 
tozoa are such an extremely large group, representing as they do a 
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very large number of species and individuals. For this reason the 
book represents only the essentials of a study of the protozoa and 
the protozoal diseases. It is of a size which makes it readily acces- 
sible to the physician who is interested in this very important sub- 
ject, and yet it contains enough material to be of great value to those 
interested in the more thorough exposition of protozodlogy, while 
the extended bibliography in the back of the book will give this type 
of individual references to which he may refer for more detailed 
works and studies. There is a real need for such a book as this. 
The classification of the protozoal diseases in various text-books 
devoted to medicine is most diverse and frequently incorrect. 
Furthermore the description of many of the organisms is inaccurate. 
This book details what is known about protozoa and precisely 
shows the relation this group bear to disease and particularly to 
disease that occurs in man. M. 


A ComBINED TEXxT-BOOK OF OBSTETRICS AND GYNECOLOGY. By 
J. M. Munro Kerr, M.D., F.R.C.P. and S. (Guas.), Professor 
of Obstetrics and Gynecology, Glasgow University (Muirhead 
Chair); James Hata Ferauson, M.D., F.R.C.S. (Epin.), Gyne- 
cologist, Royal Infirmary, Edinburgh; Obstetric Physician, Royal 
Maternity Hospital, Edinburgh; James Youne, D.S.O., M.D., 
F.R.C.S. (Eprn.) Examiner for the Fellowship of the Royal 
College of Surgeons, Edinburgh; James Henpry, M.A., B.Sc., 
M.B., Senior Assistant to the Muirhead Professor, University of 
Edinburgh. Pp. 1006; 474 illustrations. New York: William 
Wood & Co.; Edinburgh: E. and S. Livingston, 1923. 


THE appearance of a second notable text-book within two years 
by British authors combining in one volume the subjects of gyne- 
cology and obstetrics is significant of the widespreading realization 
that one who treats diseases of women must possess a full knowledge 
of the mechanism and results of the physiologic processes of the 
pelvic organs as well as a certain surgical dexterity in treating pelvic 
pathology. 

The book in hand is by four members of the faculties of Glasgow 
and Edinburgh in which they have presented the interrelated sub- 
jects in a logical manner. The material of the text, while thorough 
and clear, is nevertheless concise and fundamental, without the usual 
haze of non-essential padding. 

The views of the authors are modern, yet a conservative tendency 
is noted throughout; as in the treatment of eclampsia, a wise cau- 
tion as to undue haste in delivery, the treatment of pelvic inflam- 
mation, medically and surgically, and the too sanguine expectation 
of the results to be achieved by the use of radium in malignancy. 
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Immunological Significance of Vitamines.—Since vitamine deficiency 
seems definitely to reduce the resistance of the body to infections, 
WeERKMAN (Jour. Infect. Dis., 1923, 32, 247 and 255) decided to investi- 
gate the source of this break in the body protective mechanism. He 
first studied the production of antibodies (agglutinins, precipitins, 
hemolysins and bacteriolysins) in rats, rabbits and pigeons suffering 
from lack of vitamine-A and vitamine-B and in normal control ani- 
mals, There was found no interference with the antibody formation 
under these circumstances. The same kind of animals were next 
tested as to their resistance to infection when fed on the same deficiency 
diet. In every case the susceptibility to injection was markedly 
increased when either vitamine-A or vitamine-B was absent. This 
lessened resistance to disease must rest when on some other basis than 
an altered antibody production. 


The Principles of the Arseno-bismuth Treatment of Syphilis.— 
To avoid the troublesome and sometimes dangerous stomatitis, which 
occasionally follows the use of bismuth in syphilis as introduced by 
Sazerac and Levaditi, it is advised by Sezary and Pomerat (Med. 
Press and Circ., 1923, 166, 298) that tartrobismuthate be mixed with 
arsenobenzol just before injection into the muscle. The stomatitis 
itself responds readily to the action of the arsenobenzol locally or 
internally. They accomplish the mixing of the two drugs in the 
syringe just before injecting by drawing up solutions sufficient to give 
0.12 gm. of the amino-arseno-phenol and 0.1 gm. of the tartrobis- 
muthate. The amounts of the two may be varied as desired, but the 
mixing should only be made just before injecting, as the resulting 
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compound is unstable. Not only does no stomatitis appear when this 
mixture is used, but the bismuth gum-line rarely is seen, even when 
the injections are repeated as often as three times a week. The toxicity 
of the bismuth seems greatly reduced by this association with arsenic, 
while the treponemicidal action of the mixture is higher than that of 
either constituent alone. 


Bronchopneumonia Following Measles Cured by Artificial Pneumo- 
thorax.—BerRNarD (Bull. et mém. Soc. méd. d. hép. de Paris, 1923, 39, 
1638) describes a most interesting instance of acute unilateral broncho- 
pneumonia in a child, which came on following measles. The condition 
Was so serious as to give rise to the suspicion in the mind of one of the 
consultants of a possible acute tuberculosis. Roentgenograms showed 
the left lung filled with scattered shadows of a moderate density with 
rather hazy borders, somewhat smaller than a ten-cent piece. The 
shadows at the hilus were not beyond those one ordinarily sees in healthy 
children. In response to the urgent request of his colleague, Bernard 
performed an artificial pneumothorax on the left, introducing 200 ce of 
nitrogen and 100 on the following day when the collapse of the lung 
was complete. On the day following this, the temperature fell sharply, 
with a slight rise two days later, followed by a third insufflation. There- 
after, the temperature remained normal, the pulmonary collapse was 
maintained, but two more insufflations were made on June 19 and 22. 
By June 25, thirteen days after the first insufflation, the child was 
perfectly well and the lung entirely clear. In other words, a child with 
a bronchopneumonia following measles, who was in an exceedingly 
grave condition, recovered as if by magic following an artificial pneu- 
mothorax. Bernard reports the case merely as an experience worth 
considering in the future. 


Disappearance of Chlorosis.—An interesting discussion took place 
recently at a meeting of the Société médicale des hépitaux, apropos 
of a communication by Rist (Bull. et mém. Soc. méd. d. hép de Paris, 
1923, 39, 1563) on the disappearance of chlorosis. In addition to the 
speaker, Chauffard, Achard, Hallé, Fiessinger and Ramond all added 
their testimony to that of various observers in this country, in Scan- 
dinavia, in Switzerland, England, Germany and Austria, that chlorosis, 
a malady so frequent thirty years ago, has become today, at least in 
its outspoken forms, a relatively rare disease. No adequate explanation 
of this phenomenon which has been noted by all physicians of many 
years’ experience in this country, has been offered. Pinarp (Jbid., 
1574) raises the question as to whether its disappearance may not 
mean simply an increase in our diagnostic powers which lead us prop- 
erly to classify conditions which previously had been roughly classi- 
fied as chlorosis. This may be true for a certain number of cases. It 
is not impossible that many instances of secondary anemia dependent 
on focal infections were in older days classed as chlorosis; but it is 
rather hard to believe this is the only explanation. 


Observations on Changes in the Size and Shape of Hearts during 
the Progress of Compensation. — Twenty-one cases of decompensation, 
due both to endocarditis and myocarditis, were observed by Fr1EDMAN 
and Strauss (Arch. Int. Med., 1923, 32, 601). Successive roentgeno- 


SURGERY 607 


grams, taken in the course of the hospital stay, were superimposed on 
each other, and the results compared with the figures obtained by per- 
cussion. On the whole, the two methods gave concordant figures. It 
was found that compensation may be regained without any change in 
the diameter or shape of the heart. The most frequent changes noted 
were at the base, involving especially the vena cava and pulmonary 
artery. The left cardiac border rather strikingly showed little retrac- 
tion compared with the right. Cases in which several breaks in com- 
pensation were observed showed involvement of different divisions of 
the heart at each period, although the clinical picture was the same. 
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Carcinoma of Lingual Thyroid.—Ty.er (Jour. Radiol., 1923, 4, 381) 
says that lingual thyroid is a tumor in the root of the tongue, due to a 
failure of the thyroid to entirely migrate to its normal position during 
embryonic development. Histologically and clinically it has the char- 
acteristics of the thyroid. It is most frequently found in women, 
(forty to fifty years of age) being the proportion in reported cases. It 
may undergo malignant degeneration and metastasize through the 
blood stream. Surgical enucleation is the best treatment. Roentgen- 
ray and radium treatment are beneficial in cases where surgical removal 
is impossible or where malignant degeneration has occurred. 


Sympathectomy.— Barpon and Matruey-Cornat (Lyon. chir., 1923, 
20, 694) say that the periarterial sympathectomy is a new method 
for curing varicose veins in leg and foot. Several case reports are 
appended. The immediate results, and late findings are satisfactory. 
Contraindications for this radical treatment are extremely advanced 
sclerosis with arteriomalacia, decompensated cardiopathies, renal and 
hepatic insufficiency. The technic moreover is exacting. Results 
are not obtained in insufficient decortication, while perforation of the 
artery calls for ligation. 


Treatise on the Interureteral Bar.—Bianc (Jour. d’urol. med. et 
chir. 1923, 4, 274) declares that clinical observations upon this subject 
are rare. Pasquereau, Deton, Caulk and Young have been the more 
thorough observers. It is by definition a salient part of the trigone, 
extending transversely between the two ureteral orifices dividing the 
vesicle cavity into two parts, and a definite factor in dysuria, and reten- 
tion of urine, complete or incomplete. It is found only in the human 
bladder. Young has found it pronounced in cases presenting mal- 
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formation, such as hydrocephalus and spina bifida. The diagnosis of 
disturbance at this site is by positive urinary signs in absence of pros- 
tatic pathology. Use of cystoscopical examination and catheter pas- 
sage are important signs in differential diagnosis from prostatic hyper- 
trophy. 


The Incidence of Malignant Disease in the Apparently Benign 
Enlargement of the Prostate —Swan (Lancet, 1923, 205, 971) states that 
Wade of Edinburgh, in 1914, found 14 carcinomatous prostates in a 
series of 134 specimens of enlarged prostates. Of these 10 were removed 
at operation and were assumed to be benign tumors. Malignancy was 
only found at microscopical examination. Walker, in 1922, found 
16 cases showing localized carcinoma of a consecutive 100 specimens 
removed for simple hypertrophy. The average percentage of malig- 
nancy present in apparently benign prostatic enlargement in three 
consecutive series was 12.9 per cent. The author draws analogy 
between these cases and those of carcinoma in other glandular structures 
of the body. In the breast, tongue, stomach and intestine the opinion 
has been expressed that carcinoma may occur in areas which have been 
the seat of simple chronic inflammation or of ulceration. 

Roentgenography of Urinary Tract During Excretion of Sodium 
Iodide.—SuTHERLAND and RountREE (Jour. Am. Med. Assn., 1923, 
80, 368) state that it is possible to obtain roentgenograms of the 
urinary tract during the excretion of sodium iodide following its intra- 
venous or oral administration. The method uniformly gives excellent 
and accurate shadows of the urinary bladder, and renders reliable infor- 
mation relative to its size, shape and location. It has been partially 
successful in depicting the renal pelves and the ureters in a limited 
number of cases. In a number of cases, it assists in revealing the 
kidney itself through intensifying the renal shadow. It has been 
proved a success in revealing the existence of residual urine in the 
bladder, and in furnishing approximate information of the amount; 
thus eliminating the necessity of catheterization, and its attendant 
dangers of infection. 


The New Type of High-voltage Roentgen-ray Therapy in the Treat- 
ment of Carcinoma of the Bladder.—Warters (Am. Jour. Roentgenol., 
1924, 11, 19) says that the introduction of the cystoscope brought the 
first successful efforts in handling bladder tumors, mainly on account 
of the increased possibilities of earlier diagnosis. Fully 50 per cent 
of the tumors could be successfully removed or destroyed by operative 
procedures. The tendency for recurrence in other parts of the bladder 
was noticed. Repeated suprapubic operations were out of the ques- 
tion. Moreover, relatively benign growths became extremely malig- 
nant. Fulguration, introduced in 1910, showed that the so-called 
benign and malignant papillomata could be successfully handled by 
this intravesical method. The procedure, however, is worse than useless 
in the treatment of papillary carcinoma either superficial or infiltrating. 
Experience with radium has shown that superficial papillary carcinomas 
comprising 15 per cent of the bladder tumors seen, could be dealt with 
successfully. ‘Twenty-five per cent of the tumors by location and 
extent cannot be successfully handled. Deep roentgen-ray therapy 
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can be said to have a very definite and specific influence in certain 
types of carcinomas of the bladder. Experience will probably show 
that it has a marked influence on the multiple superficial papillary 
carcinomas which reappear under radium almost as fast as they are 
removed. Moreover, a combination of deep therapy and radium will 
work results that neither method alone would effect for permanent 
results. 


Internal Derangements of the Knee-joint.—CLayton (TJeras State 
Jour. Med., 1923, 19, 446) says that internal derangements of the 
knee-joint, though a common source of disability have received scant 
attention. The commonest type of derangement is that in which the 
internal semilunar cartilage is torn. In properly selected cases the 
results of removal of the cartilage are excellent. Operation should 
not be done for torn cartilage unless reduction is impossible following 
locking or unless locking has been repeated. Traumatic synovitis, 
sprains of internal lateral ligament, hypertrophy of the post-patellar 
fat, bad rupture of the crucial ligaments, fracture of the tibial spine 
and loose bodies are other causes for internal derangements. The knee 
joint is as tolerant of infection as is the abdomen though infections in 
the joint are serious. A wasted quadriceps muscle should be redevel- 
oped by massage and exercise after operations for knee-joint derange- 
ment, 


Benign Bone Cysts.— BLoopGoop (Jour. Radiol., 1923, 4, 345) states 
that no cause is known for this lesion. Clinically benign, it is patho- 
logically a form of chronic inflammation. The author treats of the 
non-operative treatment, especially where spontaneous fractures have 
occurred. The operative method is the crushing of the bone shell. 
He does, however, emphasize the fact that in a small number of bone 
cysts, left alone there may be no ossification or very little, with con- 
sequent growths of the cyst to great size, when it not only interferes 
with function, but makes the operation to restore the bone to normal 
dangerous and in some instances impossible. The patient should be 
followed carefully with frequent roentgen-ray examinations, so that 
operation can be resorted to the moment it is indicated. The opera- 
tion is essentially a comminuted fracture when performed intelligently. 


The Endotracheal Administration of Nitrous-Oxide-Oxygen-Ethan- 
esal as the Routine (an Anesthetic of Choice for Major Surgery.)- 
Hewer (Brit. Jour. Anesthesia, 1924, 3, 113) says that it is probably 
the safest known method of anesthesia, whether general, local or com- 
bined. It is the only method of complete muscular relaxation or 
suspension of respiration that can be performed safely. It is of uni- 
versal advantage in operations upon stomach, gall-bladder or lung 
where suturing is greatly facilitated. It is the only safe method in 
extensive thoracostomies in which both pleural cavities may be opened 
simultaneously, necessitating continuous inflation of the lungs. The 
technic is described in detail with outlines and photographs of appa- 
ratus. The disadvantages are outlined as follows: A heavy and com- 
plicated apparatus is necessary; expense is marked; considerable exper- 
ience is necessary before the anesthetist can be certain of introducing 
the catheter into the trachea quickly. 
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‘“‘Hexeton,’”’ an Isomeric Compound of Camphor for Hypodermic Use, 
Soluble in Water.—GorriiesB and ScHULEMANN (Deutsch. med. 
Wehnschr., 1923, 51, 1533) report an isomeric compound of camphor, 
hexeton (F. Bayer & Co.) which is soluble in an aqueous solution of 
sodium salicylate and is stable, sterile, and suitable for intravenous or 
intramuscular injection. For subcutaneous or intramuscular use 1.5 to 
2 ec of a 10 per cent solution of hexeton in a 25 per cent solution of 
sodium salicylate is given; for intravenous use 1 cc of a 1 per cent 
solution. The pharmacological action of hexeton is the same as cam- 
phor, but it is two to four times as active, and because of its solubility, 
its action is much quicker than that of the oily solutions of camphor. 
Hexeton is eliminated in combination with glycuronic acid in the urine. 
The clinical use of hexeton is reported by Krent and Franz (ibid, 
p. 1535) who used in it cases of shock and collapse or whenever a 
respiratory stimulant was indicated. After intravenous injection the 
maximum effect was obtained in two to fifteen minutes, and after intra- 
muscular injection the first effect was noted in three to ten minutes. 
They conclude that intravenous injection has scarcely any advantage 
over intramuscular injection. In 90 per cent of the cases the pulse 
increased five to fifteen beats a minute; the blood-pressure remained 
unchanged or rose from 5 to 10 mm. of mercury. Respiration was 
more greatly influenced by hexeton than by camphor. No harmful or 
toxic effects were noted. 


The Neosalvarsan Treatment of Gangrene of the Lung.—von 
WINTERFELD (Therap. d. Gegenw., 1923, 11, 415) advocates the use of 
neosalvarsan intravenously in the treatment of gangrene of the lung 
whether spirochetes and fusiform bacilli are present as the exciting 
agents or not. He reports 2 more cases cured by neosalvarsan injec- 
tions at the end of a few weeks’ treatment, and 1 case was complicated 
by nephrosis. The initial injection given was 0.15 gm. neosalvarsan 
and thereafter 0.3 gm. every fourth day until 6 injections in all have 
been administered. 


The Nature and Treatment of Sprue.—Scotr (Brit. Med. Jour., 
December, 1923, p. 1135) found a reduction in the ionic calcium content 
of the blood in cases of sprue, and from this deduced a new theory and 
offers a new treatment. Because of the relative excess of fatty acids 
in the stools, and the large calcium output in stool and urine he was 
led to believe that there was a disturbance in the metabolism of cal- 
cium. Analysis of the blood of these patients confirmed this opinion, 
and he states, “In cases of sprue we have one of two conditions. In 


PEDIATRICS 611 


the one where fats are in excess we have an excessive excretion of cal- 
cium in addition to intoxication of intestinal origin; in the other protein 
excess with intestinal toxin formation. In both, the parathyroid 
detoxicating function is overburdened, with a resultant disorganization 
of its calcium regulating function, while in addition there may be dimin- 
ished calcium absorption. Both functions, therefore, of these glands 
are interfered with.” By the administration of parathyroid and cal- 
cium lactate he has had excellent results, some of his cases having been 
cured in five or six weeks. He calls attention to the fact that the best 
diet and the most successful drugs used in the treatment of sprue con- 
tain an abundance of calcium and believes that the regulating function 
of the parathyroids is at fault. 

Acute Lumbago Treated by the Injection of Quinine and Urea. 
—Soutrar (Brit. Med. Jour., November, 1923, p. 915) reports relief 
of pain followed by complete cure of acute lumbago by the injection 
of a local anesthetic into the point of greatest tenderness. He uses a 
| per cent aqueous solution of quinine and urea hydrochloride as the 
local anesthetic and injects 5 ec of this solution into the deep tissues. 
Within ten minutes after injection the acute pain ceases, and the anes- 
thesia may last for three days, at the end of which time there is no 
return of pain or loss of function. 


PEDIATRICS 


UNDER THE CHARGE OF 


THOMPSON 8. WESTCOTT, M.D., anp ALVIN E. SIEGEL, M.D., 


OF PHILADELPHIA, 


Blood-pressure in the Newborn.— Rucker and CoNnNELL (Am. Jour. 
Dis. Child., 1924, 27, 6) in their observations used the arm entirely for 
the taking of the blood-pressure. They made an arm band by sewing 
a Barnes bag 4 cm. wide between two layers of sateen in imitation of 
the arm band supplied with certain sphygmomanometers. It was found 
that it was not practicable to make a graphic record, but the needle 
of the sphygmomanometer showed the pulsations plainly. It is quite 
important that the babies be quiet, as muscular contractions of the 
arm obscure the pulsations of tHe artery. Any effort to hold the arm 
still is resisted, and this makes it difficult to obtain an auscultatory 
reading. The arm band was adjusted to the arm and the baby was 
covered with a blanket. If the infant did not become quiet in a few 
moments, he was given a bottle of sterile water. This usually quieted 
him. The readings were repeated several times, and whenever possible 
were also made by the auscultatory method. The first distinct pulsa- 
tion of the needle was taken to indicate the systolic pressure, and the 
point at which the amplitude of the pulsations diminished, the diastolic 
pressure. The mean systolic pressure was found to be 55 mm. of 
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mercury at birth. The mean diastolic pressure was found to be 40. 
The systolic pressure increased with the age of the infant more rapidly 
than did the diastolic pressure. ‘Toxic conditions of the mother seemed 
to have some influence on the blood-pressure of the child and this was 
more marked on the first day of life. This method may possibly fur- 
nish an additional sign of some value in the diagnosis of intracranial 
hemorrhage. ‘The blood-pressure in general varied directly with the 
total length of the infant. Sex showed no influence on the blood- 
pressure, and there was no difference in the blood-pressure of the white 
and the colored babies. 

Treatment of Early Hereditary Syphilis with Intramuscular Injections 
of Sulpharsphenamine.—Boone and Weecu (Am. Jour. Dis. Child., 
1924, 27, 39) found that sulpharsphenamine is a safe and easily admin- 
istered arsenical preparation for the treatment of hereditary syphilis 
in infants. This remedy can be safely given to infants in a dose as 
large as 20 mg. per kilogram of body weight. The reactions, general 
or local, are very slight. In 55 per cent of the patients the Wassermann 
reaction became negative after one course of six treatments. The 
symptoms of hereditary syphilis rapidly disappear, and the patient’s 
general condition quickly improves after treatment. Because of the 
sase with which sulpharsphenamine can be administered, it should be 
very useful to the practitioner who is not adept at intravenous therapy. 
In the series of cases reported the injections were given at weekly 
intervals. The patients were then allowed a rest period of two months 
before a second course was started. During this interval mercury 
inunctions were given. A portion of one-third strength blue ointment 
about the size of a pea was applied each morning on a flannel abdominal 
band. The exertion of the infant crying, kicking and the like fur- 
nished the friction necessary for absorption. Three full courses of the 
sulpharsphenamine were given after the Wassermann was negative, 
making a minimum of four courses in all. The drug was given intra- 
venously, subcutaneously and intramuscularly. The muscles of the 
buttocks seemed to be the best place of injecting the drug. If care is 
taken in expelling all of the drug into the muscle from the needle before 
withdrawing the needle, there is little likelihood of reaction occurring. 


The Value of the Low Fluid Content of the Butter-flour Mixture.— 
GREENWALD (Arch. Pediat., 1923, 40, 812) points out the indications 
for the use of butter-flour mixture. It may be used as artificial nour- 
ishment for the normal healthy infant, giving a total fluid quantity 
not in excess of that taken by a breast-fed child. It may be used in 
children with manifestations of exudative diathesis such as eczema, 
recurrent nasopharyngitis, chronic bronchitis and recurrent rhinitis. It 
may be used for premature infants who must have an artificial diet. 
It may be fed to atrophic infants. It may be used in spasmophilia. 
It may be used in the reparation period following acute diarrheal dis- 
turbances, particularly where a soap-stool formation is desired. The 
contraindications may be summed up in a few words. It should never 
be employed for infants suffering from acute nutritional disturbances 
as manifested by diarrhea, marked loss of weight and fever. It should 
be discarded if the infant reacts to it by a loss of weight. It must be 
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remembered that some infants have an unusually low tolerance for 
fat of any kind and when such babies are under treatment, the mixture 
must be reduced in amount or wholly withdrawn, if severe disturbances 
manifest themselves. The mixture is a food that is simply and easily 
prepared. With its use the artificially-fed infant is satisfied by a fluid 
bulk not exceeding that normally ingested by breast-fed infants. It 
permits the employment of fat, an important factor in the economy 
of the child, without the manifestations of such disturbances as are 
frequently observed in the use of ordinary fat enriched mixtures. In 
the butter-flour mixture, we have a food that in quantity, and in the 
correlation of fat, protein and carbohydrate to one another, more nearly 
simulates breast milk than any other mixture heretofore employed. 


A Skin Test for Susceptibility to Scarlet Fever.—Dick and Dick 
(Jour. Am. Med. Assn., 1924, 82, 265) used 0.1 ec of a 1:1000 dilution 
of filtrate from streptococcus hemolyticus with which experimental 
scarlet fever had been produced. This was injected into the skin of 
the forearm. The small swelling which resulted disappeared in a few 
minutes. The positive reactions usually began to appear from four to six 
hours after the inoculation. At first there was a small circular area of 
erythema. This red area increased until the maximum was reached, 
between eighteen and thirty-six hours after the injection. The red- 
dening was usually associated with some swelling of the skin. In the 
most strongly positive tests, the reddened area continued to spread, and 
the swelling increased up to about thirty-six hours after the inoculation. 
Soon after reaching the maximum the reactions began to subside. 
Even the most strongly positive reactions did not persist more than 
forty-eight hours. The bright red color became dull and began to fade. 
The swelling disappeared. There was left only a faintly yellowish 
area. This sometimes desquamated during the week or ten days fol- 
lowing the test. The reactions were observed at the termination of 
twenty-four hours and were classified as negative, slightly positive, 
positive and strongly positive. Those designated as negative showed 
only by the point of the needle prick or by a faint pink streak along the 
course of the needle in the skin. Slightly positive reactions consisted 
of a faint red area less than 2 cm. in diameter, without swelling of the 
skin and without tenderness. Positive reactions were from 1.5 to 
3 cm. in one or both diameters, and bright red with some swelling of 
the skin, and occasionally slight tenderness. Strongly positive reac- 
tions were more than 3 cm. in one or both diameters and intensely 
red, with marked swelling of the skin, and usually some tenderness. 
Those strongly positive reactions were often from 5 to 7 cm. in diameter. 
The swelling showed a sharply raised edge, and extended beyond the 
reddened area. Positive or strongly positive reactions were obtained 
in 41.6 per cent of the persons who had no history of scarlet fever. All 
of the convalescent scarlet-fever patients tested showed negative or 
only slightly positive reactions. The action of the filtrate on the skin 
was inhibited by convalescent scarlet-fever serum mixed with the 
filtrate before it was injected or given intramuscularly before the test 
was made. In two instances in which it was possible to observe the 
test before and after an attack of scarlet fever, it was positive before 
the attack and negative after the attack during convalescence. 
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Children’s Upper Respiratory Abscesses Descending into the Neck 
and Mediastinum.—G.LoGavu (Arch. Pediat., 1923, 40, 801) says that 
in childhood, abscesses in the upper respiratory and alimentary tracts 
occur frequently, and may easily descend by way of the regional lymph 
vessels and glands into the parapharyngeal, retropharyngeal, and retro- 
esophageal loose connective-tissue spaces, causing phlegmon of the 
neck, and descending alongside the vascular sheath into the medias- 
tinum, causing mediastinitis, sepsis and death. Conservative treat- 
ment, including local incision, may be tried. With the swelling of the 
neck increasing in size, and becoming more tender and discolored, with 
the occurrence of pains in the region of the jugulum and the appearance 
of severe general symptoms, the typical external operation should be 
resorted to. It consists of a wide exposure of the vascular sheath, and 
of the direct opening and draining from there of the parapharyngeal, 
retropharyngeal and retroesophageal spaces. These deep descending 
abscesses frequently are complicated by suppurating glands intimately 
connected with the jugular vein, which by itself may be flask-like dis- 
tended. These glands can hardly be reached by simple incision from 
without or within, without endangering the life of the child by punctur- 
ing the large vessels, especially the distended jugular vein. In severe 
cases, where mediastinitis is threatening or present, the anterior and 
posterior collar mediastinum is exposed. It is sealed with iodoform 
gauze if found to be still healthy and is drained if diseased. Even in 
the absence of pus, where the descending infection expresses itself by 
widespread and spreading edema and infiltration, the exposure of the 
vascular sheath and the wide opening of the loose connective-tissue 
spaces of the neck, combined with prophylactic collar mediastinotomy, 
appears to be the only logical method. When resorted to early, the 
typical external operation is a life-saving procedure in upper respira- 
tory abscesses descending into the neck and mediastinum. 


DERMATOLOGY AND SYPHILIS 


UNDER THE CHARGE OF 


JOHN H. STOKES, M.D., 


MAYO CLINIC, ROCHESTER, MINN. 


Arsenic in the Nervous System in Treated Neurosyphilis.—Corn- 
WALL and Myers (Am. Jour. Syph., 1923, 6, 629) reach the following 
conclusion: (1) There is a significant difference in the chemical 
physiology of arsenic in the various types of neurosyphilis. (2) When 
the lesions are essentially confined to the mesodermal structures arsenic 
can be detected in 80 to 100 per cent of fluid, as compared with 60 to 
90 per cent when the ectodermal tissues are involved. (3) In meso- 
dermal syphilis quantitative determinations can be made in 67 to 94 
per cent of fluids, as compared with 40 to 87 per cent in ectodermal 
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syphilis. (4) The average quantity of arsenic in the spinal fluid in 
mesodermal syphilis is 14 to 17 mg. per cent; in ectodermal, 4 to 9 
mg. per cent. (5) In mesodermal syphilis the quantity of arsenic in 
the spinal fluid is greatest at intervals of two and seventy-two hours 
after intravenous administration of silver arsphenamine, the average 
amount after seventy-two hours being slightly in excess of that found 
after two hours. (6) In ectodermal neurosyphilis the largest amount 
is present two hours after intravenous administration, diminishing at 
subsequent periods. 


Experimental Studies of Syphilitic Leukoderma.—EuRMAN and 
Wertuem (Arch. f. Dermat. u. Syph., 1923, 142, 129) experimented 
with the production of syphilitic leukoderma in patients with syphi- 
litic eruptions by ultraviolet-light irradiation, with a view to studying 
the mechanism of development of this valuable diagnostic sign. They 
found that there is an abortive type of leukoderma which runs a very 
brief course and disappears in a few weeks, though the clinically 
familiar type persists for months. Leukoderma syphiliticum only 
appears where a mild exposure to actinic rays has occurred. It only 
develops where there has been a macular or papular eruption, and 
each fleck of depigmentation occurs at the site of a previous macule 
or papule. The lesion may be so insignificant that it barely comes 
to clinical recognition, and can only be detected by microscopical 
search. The effect of actinic exposure is not to produce the leukoderma, 
but to render it recognizable by pigmenting the unaffected parts of 
the skin to produce contrast. There is not the slightest evidence that 
syphilis produces the pigmentation observed with the lesion. Leuko- 
derma syphiliticum accordingly develops by predilection upon those 
sites which are normally exposed to actinic light, especially the necks 
and shoulders of women. The pathological mechanism is apparently 
a diminution in the functional activity of the pigment-producing 
basal cell of the epidermis in the presence of the Spirocheta pallida. 
Sharp stimulation may overcome this diminished functional activity 
in the leukodermatous patient, or, as is usually the case, the affected 
pigment cells in the leukodermatous area recover their function spon- 
taneously and the skin returns in time to its normal pigmentation. 

Gastro-intestinal Findings in Adult Eczema and their Significance 
for a Rational Therapeutic Management.—Ursacu (Arch. f. Dermat. 
u. Syph., 1923, 142, 29) discusses the observations made in Ehrmann’s 
Clinic on the clinical pathology of the gastro-intestinal tract in eczema. 
In 32 cases of neurodermatitis 10 had complete achlorhydria, 13 
showed a marked and 6 a moderate reduction in free HCl. In only 
4 patients was the acidity normal. In two-thirds of the patients 
the quantity of gastric secretion was increased. Microscopical find- 
ings included many Oppler-Boas bacilli. Roentgenologically, 13 
patients showed hypersecretion, 5 hyperperistalsis, 7 hypermotility, 8 
ptotically elongated stomach, 5 atony, 3 hypotonia and 1 “cascade 
stomach.” The hypersecretion is attributed to a dilute gastric juice. 
Roentgenologically, the intestinal tract showed enlargement of the 
sigmoid associated with clinically severe constipation and redundancy 
of the transverse colon. The gastro-intestinal symptoms indicate 
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functional abnormality of the gastro-intestinal tract in a number of 
cases in which no abnormality was demonstrable roentgenologically. 
In discussing the bearing of these findings on treatment, the author 
recalls the observations of Schmidt on the association of eczema, 
anacidity or subacidity and bradycardia, and of Bertelli, Falta and 
Schweeger on temporary lymphocytosis and eosinophilia in patients 
with sympatheticotonia. In 6 patients in the present group, whose 
blood was examined, a monocytosis and eosinophilia was observed 5 
and 4 times respectively. Treatment is directed less toward the com- 
paratively easy immediate end of clearing up the dermatitis, and 
more toward the more difficult objective of preventing relapse. The 
general condition of the patient is improved by obviously needed 
surgical interventions, such as removal of chronically inflamed appen- 
dices, and by the destruction of intestinal parasites. If there is evi- 
dence of a true gastritis, as distinguished from merely functional 
disturbance, the cause is sought in chronic alcoholism, chronic nasal 
infections, bad eating habits, especially imperfect mastication and 
haste at meals, and clinical tuberculosis. In functional anacidity a 
diet adapted to gastric hypermotility is prescribed, including small 
frequent meals and small fluid intake; coarse foods with a high cellu- 
lose content are interdicted. In subacidities, dilute HCl is given by 
mouth in 10-drop doses one hour before meals. In achylia of long 
standing the needed acid and pepsin must be supplied over a consid- 
erable period. Rest in bed and changes of scene are helpful in these 
cases. Occasionally a paradoxical intolerance of HCl treatment is 
seen in patients of this type, and in them alkali may be helpful. When 
there is evidence of pancreatic deficiency pancreatic ferment (pancreon) 
is administered with pepsin and HCl. Hypersecretion is managed by 
the use of the finely divided meal and avoiding of seasoned or irritating 
foods, such as coffee, bouillon and condiments, with reduction in fats, 
cream, butter. In hypermotility HCl is helpful, and in atony and 
ptosis finely divided meats and pea puree are used empirically. The 
benefits of these systemic régimes are apparent in a marked improve- 
ment of the general health and prolonged freedom from relapses which 
cannot be obtained by merely local measures. 


The Etiology of Scleroderma.—Castie (Brit. Jour. Dermat., 1923, 
35, 303) reviews the literature on the etiology of scleroderma in the 
light of 12 cases in his own experience. Scleroderma is found more 
often in association with thyroid disorder than with disturbance of 
any other endocrine gland. Trauma and irritation, shock, heat, infec- 
tious disease, disorder of the mesenteric glands, congenital factors, 
pregnancy and syphilis are all dismissed as not directly responsible. 
The theory of a nervous origin for scleroderma has more supporters 
than any other. The author believes, from his review and observa- 
tions, that the essential cause of scleroderma is a combination of 
disordered function of the internal secretory glands with an affection of 
the central nervous system. He feels that the glandular mechanism 
acts as a whole, and that the compensation of one element for another 
which may be in a state of dysfunction explains the variable clinical 
picture in different cases. Nervous strain or long-continued poisoning 
from dental, intestinal or tonsillar sepsis is held to be a leading factor 
in the endocrine failure. 
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Injury to the Fetal Cranium and Spinal Column Occurring during 
Labor.—Two interesting and valuable papers (Surg., Gynec. and 
Obst., December, 1923, pp. 790 and 802) are published upon this 
subject. The first is by Crotuers, with the title “Changes of Press- 
ure Inside the Fetal Craniovertebral Cavity.” He believes that 
successful childbirth depends very largely upon the preservation of 
barriers which prevent pressure upon the fetus from injuring the 
central nervous system. In these cases there was no serious dispro- 
portion between the size of the fetus and the pelvis; mother and child 
were in good condition and the presentation was either vertex or 
breech. When asphyxia is present it is commonly believed that 
pressure on the fetus, irritating the vagus nerve, may slow the action 
of the heart and also that respiration may be hindred by the presence 
of amniotic liquid or mucus in the child’s mouth and throat. The 
writer believes that the viability of the fetus depends upon the integrity 
of the cells of the medulla and upper cord. If this be true the fetus 
can survive for at least twenty minutes without breathing. During 
labor pressure is exerted upon the child by the contraction of the 
uterine muscle. If delay occurs the pressure of the uterus is often 
reinforced by artificial aid; thus the forceps increases pressure. Breech 
presentation is also dangerous. Direct pressure upon the fetal head 
occurs at the moment of delivery, with traction upon the legs or body 
of the child. This is unusual and unnatural, for the fetal tissues are 
ordinarily subjected to compression only. The fetal cranium has two 
divisions: The base of the cranium is rigid and is not readily com- 
pressed; the vault is formed by flexible plates of bones loosely bound 
together. The intracranial cavity is divided into three by dural septa. 
The cerebral hemispheres are partially separated by the falx extend- 
ing from the ethmoid to the median line of the tentorium. This latter 
arises at the junction of the bones forming the vault of the cranium 
and extends to the midline of the tentorium. These membranes 
carry bloodvessels, protect the brain from tension and pressure and 
control intracranial pressure. The spinal column of the child can be 
altered about 2 inches by stretching or compression of the fetus between 
the hands of the observer. The spinal dura is adherent in the cervical 
and lumbar regions, while the cavities above the tentorium are com- 
pressible to a marked degree. The space below the tentorium is small 
and almost fixed in size and shape. No great change in its capacity 
can occur without rupture of surrounding tissues. When the effects 
of force applied to the fetus during labor are studied two injuries are 
most often found: One is rupture of the falx cerebri or of the tentorium 
and the other is rupture of the cervical spinal column. While these 
lesions in themselves are not fatal, they expose the medulla and the 
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upper cord to injury. In ordinary conditions the medulla is protected 
from pressure by the tentorium and also the balance of fluid pressure 
at the foramen magnum which prevents downward dislocation of the 
contents of the posterior cranial fossa. When injury occurs this balance 
of pressure is destroyed and the effect of pressure is conveyed directly 
to the nervous tissues. In breech extraction, rupture of the tentorium 
occurs in 88 per cent of still-births following normal breech labors. 
A considerable number of injuries to the spine and spinal cord result 
from traction during breech delivery. Methods of producing artificial 
respiration may injure the brain or cord of the newborn and terminate 
fatally. We have no clearly defined description of the pathology of 
asphyxia. Autopsies show that efforts to resuscitate the child often 
‘ause more injury than the original asphyxia. P1eRsON writes con- 
cerning “Spinal and Cranial Injuries of the Baby in Breech Deliv- 
eries,’ quoting observations made at the Sloane Maternity. Birth 
injury and shock in breech deliveries cause greater fetal mortality 
and morbidity than does asphyxia alone. It is especially important 
that unnecessary haste be avoided in performing breech extraction. 
From eight to twenty-three minutes may be occupied in this manipu- 
lation without damage to the infant. It is impossible to make a 
positive diagnosis of death from asphyxia in breech delivery unless it 
can be shown by autopsy that injury in birth is absent. In view of 
the danger to the child in breech delivery, it should be avoided by 
performing external version when possible and by limiting strictly 
the indications for version and breech extraction. Better results may 
be obtained in breech deliveries by securing full dilatation before 
delivery. During extraction fetal diameters should be brought in 
relation to those of the pelvis in such a way that difficult and dangerous 
traction are avoided. 
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Leukoplakic Vulvitis.—Having observed 40 cases of this disease, 
Taussia (Am. Jour. Obst. and Gynec., 1923, 6, 407) states that the 
term kraurosis, which is frequently applied to this condition, is merely 
a symptom of the disease and not a disease in itself. If we use the 
term at all, it should be limited to that simple form of atrophic vulvitis 
resembling in its pathology and course atrophic vaginitis which is 
unattended by leukoplakic changes. He prefers to call this condition 
atrophy sclerosis of the vulva, and so eliminate the ambiguity that still 
clings to the term kraurosis. Sixty per cent of the women in this 
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series were over sixty years old, while of the 6 who were under forty, 
4 merely had patches of leukopakic vulvitis and 1 was an artificial 
menopause after a hysterectomy. There was only | case of the 40 in 
which a typical complete leukoplakic vulvitis developed in a woman 
before the menopause period. All but 9 of the women had had one or 
more children, 5 of them were nullipara and 4 were virgins. In only 
| patient was pruritus absent and in a few others it was only mild, 
but as a rule, it was constant and unbearably severe. Although leuko- 
plakic vulvitis is a slowly progressive disease, Taussig distinguishes 
three stages, merging one with the other. In the first stage the vulva 
assumes a swollen reddened appearance, at times having a moist sur- 
face and showing here and there whitish or pinkish-white areas. Micro- 
scopically at this time there is pronounced acanthosis with slight increase 
in the keratin layer of the epidermis while in the connective tissue there 
is marked round-cell infiltration with occasional leukocytes especially 
in the papillary spaces. In the second stage of the disease, appearing 
usually not until about one year has elapsed there is a markedly thick- 
ened, white skin with stiff edges and often excoriated from scratching. 
The acanthosis is still marked but there is also a piling up of the keratin 
layer and a thick deeply staining layer of eleidin cells. The connective 
tissue shows the picture of chronic inflammation with here and there a 
collagenous appearance and numerous plasma cells are present. In 
the third stage the skin has assumed the appearance of thin parchment, 
pearly white, crackled and dry. The epithelial layer is low, papillary 
processes are absent, the keratin layer usually a half or a third as thick 
as before, the eleidin cells less numerous and a peculiar frayed-out 
appearance of the basal cells of the epidermis. In the connective 
tissue there is a glairy looking collagenous material replacing the con- 
nective tissue, with here and there islands of round-cell infiltration. 
Characteristic of all three stages is the absence of elastic tissue in the 
subepithelial layers of the dermis which becomes increasingly marked 
as the disease progresses. It is this absence of elastic tissue, according 
to Taussig, which is primarily responsible for the disease. His explana- 
tion of the etiology is that in some women at or after the menopause 
there occurs a complete disappearance of elastic tissue in the upper 
layers of the vulvar skin about the introitus which leads to greater 
friability so that minute breaks of continuity readily occur. Through 
such cracks bacteria gain entrance to the dermis and produce a low- 
grade inflammation. The exudate thus resulting produces pruritis, 
which, in turn, through the traumatism of rubbing or scratching, pro- 
duces more cracks and more infection, so that the vicious circle pro- 
gresses until the chracteristic changes above described have been 
produced. Cancer may develop at any of the three stages, but is most 
frequent and most malignant when it originates in the second stage, 
that of epithelial hypertrophy. In the third stage, if a cancer appears 
it is often everting in type, slow in growth and runs a relatively benign 
course. 


Treatment of Chronic Leucorrhea.—Probably the most frequent 
- complaint which the gynecologist is called upon to relieve is the annoy- 
ing discharge characteristic of chronic leucorrhea and it is not to the 
credit of the profession that the results of our treatment have been 
far from satisfactory. The most interesting and scientific investigation 
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of this subject in recent years has been done by Curtis (Surg. Gynec. 
and Obst., 1923, 37, 657) who admits that his treatment prior to 1919 
yielded distinctly disappointing results. Since that time 140 patients 
have been treated, not including a very considerable number in whom 
office management has been sufficient to afford relief. Only the most 
severe and most chronic cases, all subjected to a trip to the hospital 
are here considered. In these cases the patient is given nitrous oxide 
anesthesia and the vicinity of the urethra is searched for infected 
Skene’s ducts and urethral glands. Diseased foci are threaded on the 
blunt end of a needle, the tract laid open with a knife, and the lining 
fulgurated or otherwise cauterized. Cure of the diseased cervix may 
be achieved through radium application, which produces atrophy of 
the infected glands, or through removal of the endocervix. Surgical 
removal, according to the method of Sturmdorf, has yielded excellent 
results in those selected cases in which it has been employed. In Curtis’ 
work radium is given preference in patients with evidence of infection 
extending high into the cervical canal, in those with strictures in the 
vicinity of the internal os, in patients with profuse, creamy discharge, 
in those whose cerix is inaccessible to surgery, and in instances where 
removal of the diseased tissues promises to require extensive or difficult 
operation. Wedge-shaped excision of the anterior lip, or other simply 
performed removal of diseased tissue, is often combined with the radium 
application. The fundamental requirement is that the patient be 
relieved of the diseased, discharge-producing tissues; further experience 
will best determine whether a given patient shall be treated with radium 
or subjected to removal of the endocervix. The technic of radium 
treatment is as follows: The cervical canal is investigated with gradu- 
ated dilators. Thorough dilatation is made without producing lacer- 
tion. Diagnostic curettage, separate for cervix and fundus, may be 
desired. Two 25 mg. tubes of radium, in tandem, are introduced into 
the cervix and held in position by a Michel clip at the external os. 
The screen now used is a rubber-covered gold capsule, 0.5 mm. in 
thickness. Young women with regular menstruation receive applica- 
tion for seven hours; treatment for this period of time never disturbs 
the menstruation. Patients over thirty-five years of age must be 
treated with greater caution. The immediate result of radium treat- 
ment is increased discharge, which persists for many weeks. This 
stage is often followed by a stationary period of a month, or even two 
months. Meantime, the cervix should be dilated occasionally to pre- 
vent stenosis. This can be done in the office. Gradual improvement 
is the rule; recovery after a single application is frequent, but a consid- 
erable number require a second radium treatment to effect a thorough 
cure. This is preferably postponed for several months, first, because 
one treatment may eventually prove to be sufficient, second, because 
it is desired to ascertain with certainty that radium has not interfered 
with the menstrual function. The dosage of the second application 
varies with requirements, but may almost always equal the amount 
first used, if desired. At this time, attention should again be directed 
to Skene’s ducts, which may not have been completely destroyed at 
the first treatment. It should be particularly emphasized that several 
patients with long-standing leucorrhea, in whom the results of treat- 
ment appeared unsatisfactory, upon return nine months or one year 
later revealed absolute recovery from their affliction, 
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Pathogenesis of Experimental Pneumonia in the Rabbit.— PrRMar 
(Jour. Med. Res., 1923, 44, 1) has recently reported an investigation 
of experimental pneumococcus pneumonia in the rabbit, in which 2 
series of animals (27 in all) were subjected to the instillation, under 
ether anesthesia, of a small quantity of fresh pneumococcus culture 
into the upper end of the trachea. An acute pneumonia developed 
in 19 instances. The animals were killed at stated periods, the plan 
heing to study the effects of the injected organisms at very frequent 
intervals in the earliest hours, and at fairly frequent intervals up to 
seventy-two hours. The results were not entirely in agreement with 
some of the recent work along similar lines. The author concluded 
from his study of the progressive stages of the experimental lesions 
that the mode of invasion was by direct extension over the surface of 
the air passages, and therefore definitely by the aérogenic route. No 
evidence of primary lymphatic invasion and dissemination by either 
the tracheal or bronchial lymphatics was found in any instance, though 
the entire larynx, trachea and lung were particularly searched for this 
reaction. The respiratory tract throughout its extent-was shown to 
be involved simultaneously after an intralaryngeal instillation; but 
the lesions were not uniformly severe. The most active response was 
found in the delicate air spaces and in the terminal bronchioles. This 
primary acute bronchitis and bronchopneumonia was followed in 
about ten hours by the appearance of acute interstitial inflammation. 
And this aided in completing the consolidation of affected lobes and 
at the same time led to the development of complications such as 
pleuritis, pericarditis, mediastinitis, arteritis and septicemia. The latter 
appeared as early as ten or twelve hours in both series. The organ- 
isms were recovered from the blood and identified as Pneumococcus 
Type I in 11 of the 19 animals with pneumonia. 

— . 

The Mononuclear Phagocytes in Experimental Pneumonia.— A com- 
panion study to the foregoing, by the same author, PerMar (Jour. Med. 
Res., 1923, 44, 27), was based on the findings in the second group of 
experimental pneumonias, in which vital staining by the India-ink 
method of McJunkin and Foot was performed just prior to, and sub- 
sequent to the instillation of the pneumococcus culture. The first 
unstained) group of experimental pneumonias served as controls for 
this series. The vital staining had no apparent effect on the course of 
the lesions and offered an opportunity to study the large mononuclear 


622 PROGRESS OF MEDICAL SCIENCE 


phagocytic cells of the acute pneumonic exudate. This cell group, 
the author points out, is not confined to the later stages of the inflam- 
matory reaction but may be quite prominent early in the disease. 
As a result of the use of the India-ink method in this work, it has been 
possible to demonstrate the origin of these phagocytes from vascular 
endothelium, probably in large part from the local capillary endothelium 
in the affected portions of the lung. These cells, then, were shown to 
belong to Mallory’s group of endothelial leukocytes. Further, the 
author states that in these studies there was no evidence to support 
the older view which interpreted the alveolar phagocytes as derived 
from the alveolar epithelium. The findings are in agreement with 
other recent studies of this phase of lung cytology. 

The Effect of Suprarenalectomy in Rabbits on Hemolysin Formation. 

“The active participation of the suprarenal cortex or interrenal| 
gland in the defensive mechanism of the body, particularly against 
intoxications and infectious diseases, has long been suspected by pathol- 
ogists. Hyperemia, edema, hemorrhage and focal necrosis occur par- 
ticularly in cases of food poisoning, skin burns and acute infections. 
Examination with polarized light has shown that the anisotropic 
‘lipoids’ greatly decrease during acute infectious diseases and chemical 
examination of the interrenal gland has shown that the ‘lipoid’ loss 
consists mainly of cholesterol and its esters. From these facts, the 
view that the interrenal gland is concerned directly or indirectly with 
the neutralization of toxins arose.”” Inasmuch as this view has received 
experimental support, Také and Marine (Jour. Infect. Dis., 1923, 
33, 217) conducted a series of experiments, to note the influence of 
suprarenalectomy in rabbits on hemolysin formation. Double supra- 
renalectomy was accomplished in two stages on male and female rabbits. 
Of the 31 rabbits operated upon, 11 died within the first three weeks 
after removal of the second suprarenal. The remaining 20 rabbits 
were injected every second day with a 50 per cent suspension of sheep 
cells, intravenously, in ascending doses, ending with 20 ce. Six of 
these rabbits died from the direct toxic effects of the antigen. Natural 
antisheep hemolysin was determined before injections were instituted 
and 30 control rabbits were used. Titrations were made every third 
day after the last injection, using 0.05 ce inactivated serum, 2 units of 
complement and 0.1 cc of a 5 per cent suspension of sheep cells. It 
was found that the hemolysin titers in the suprarenalectomized rabbits 
averaged more than twice as high as in the control rabbits. The 
authors believe that “the increased antibody formation is due to the 
loss of some regulatory and inhibitory influence which the interrenal 
gland normally exerts on the irritability and susceptibility of the body 
cells” and that “this influence may involve physical and chemical alter- 
ation in their lipoid mechanism.” 


Studies on the Peritoneal Fluid in Anaphylactic Shock.—By sensi- 
tizing guinea-pigs to egg white and reinjecting them intraperitoneally 
after three weeks or more and determining the freezing point of the 
blood serum, FLEISHER and Mayer (Proc. Soe. Exper. Biol. and Med., 
1923, 21, 26) found higher readings in the shocked animals than in the 
normal animals, thereby differing from the findings of Segale who 
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reported a marked fall of the freezing point of guinea-pig serum during 
shock. In addition, normal and sensitized animals were inoculated, 
intraperitoneally, with 6 cc of a 50 per cent egg white and 30 cc of sodium 
chloride solution. Freezing-point determinations, made at varying 
intervals, of the fluid in the abdominal cavity, showed a lowering of 
the freezing point in the shocked animals, a lowering which was not 
momentary but gradually tapered off over a two-hour period. The 
authors believe it is possible that this difference in freezing point might 
be due to a difference in the absorption of the sodium chloride in the 
two series of animals and that the experiments give direct evidence that 
in anaphylactic shock the permeability of cells or cell membranes is 
definitely affected, although they cannot state whether this change is 
in relation to organic or inorganic substance, to crystalloids or to 
colloids. 
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Pellagra Prevention by Diet among Institutional Inmates.—Go.Lp- 
BERGER (Pub. Health Reports, 1923, 38, 2361) after reviewing the work, 
discusses the subject in the following terms: It appears, then, that at 
each institution at which the test was made, barring cases admitted 
as such during the progress of the test, pellagra promptly disappeared. 
And it is perhaps important to note that this was not merely a marked 
reduction in prevalence, but in each instance a complete disappearance 
of the disease. It may be noted also that the disease disappeared from 
the institutions at a time when it was highly prevalent at large in the 
corresponding States. Thus, judging by mortality reports, we find 
that in Mississippi there were 1192 deaths from pellagra in 1914, 
1535 in 1915, 840 in 1916, and 1086 in 1917; that in South Carolina 
there were 1649 in 1915, 729 in 1916, and 714 in 1917. For Georgia 
no reports are available for this period, but admissions to the Georgia 
State Sanitarium will serve as a good index of the yearly prevalence in 
that State. In 1914, of 1427 patients admitted, 194, or 13.59 per 
cent, were active cases of pellagra; in 1915, of 1683 admissions, 272 
or 16.16 per cent, were cases of pellagra; in 1916, of 1331 admissions, 
111, or 8.34 per cent, were pellagra; and in 1917, of 1219 admissions, 
121, or 9.93 per cent, were active cases. Clearly, therefore, the dis- 
appearance of pellagra from the institutions under consideration must 
have been due to something not operative at large or operative only 
to an inappreciable degree. Recalling the conditions of the test— 
namely, that hygienic and sanitary conditions (excepting diet) con- 
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tinued unaltered, that admission of active cases and association of these 
with persons in the test continued without hindrance (and was partic- 
ularly frequent and free at the sanitarium), that considerable groups of 
persons in four separate endemic foci in three widely separated localities 


’ were involved—the something that operated to bring this disappearance 


about must have been the one factor, diet, close upon the modification 
of which disappearance of the disease followed. Since both pellagrins 
and exposed non-pellagrins were carried for as long as two and three 
years without manifesting recognizable evidence of a return or of the 
development of an initial attack of the disease, and since in one group 
of these the disease reappeared on departing from and again disappeared 
on returning to what, for this purpose, is considered to have been an 
appropriate diet, the inference seems clearly warranted that not only 
may pellagra be completely prevented by diet, but that it may be 
prevented indefinitely as long as a proper diet is maintained and without 
the intervention of any other factor, hygienic or sanitary. What food 
or foods, food factor or factors, in the diet are to be credited with the 
result under discussion, this experiment in itself does not definitely 
reveal. In planning the test diet we were guided by general observa- 
tion of the character of the dietary of well-to-do people and the results 
of certain epidemiological observations (4) which suggested that the 
disease was dependent upon a diet that was faulty and that this fault 
was, in some way, either prevented or corrected by including in the 
diet larger proportions of the fresh animal protein foods. The experi- 
ment may be therefore considered as, at most, suggesting that the fresh 
meat and milk of the diet were concerned in bringing about the pro- 
tective effect. 


The Transmission of Tetanus Antitoxin through the Placenta.— 
Ten Broeck and Bauer (Proc. Soc. Exp. Biol. and Med., 1923, 20 
399) state that since the antitoxin level in the mother’s and child’s 
blood is, in the majority of cases at approximately the same level it 
seems probable that the placenta is permeable to this antibody. It 
also indicated that antitoxin has a much simpler structure than the 
other so-called immune bodies which fail to pass this organ. 

Egg Yolk in Rickets.—Herss (Proc. Soc. Exp. Biol. and Med., 1923, 
20, 369) concluded that egg yolk possesses marked anti-rachitic proper- 
ties for animals and for infants, far more than any natural foodstuff. 
It is very well tolerated and can be recommended as a supplement to 
the dietary of even very young infants, much as orange juice is used to 
protect against scurvy. The yolk has also curative value but definitely 
less than cod-liver oil. 
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Producing ethical intravenous solutions for the medical profession 
exclusively 
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The Clinical Significance 
of Prescott’s Report 


OR three years, Samuel C. 

Prescott, Director of the 
Department of Biology and 
Public Health of the Massa- 
chusetts Institute of Technol- 
ogy, has worked and experi- 
mented in his laboratory. He 
has read a vast literature in 
five languages, much of it med- 
ical—over 700 articles, books 
and technical papers. 


His research was scientific 
and exhaustive, and his find- 
ings, therefore, do not tempo- 
rize with truth. Epitomizing, 
his report says this: 

The more deeply he went into the 

matter, the more he read, the more he 

looked up the literature in different 
languages, the more firmly fixed be- 
came the belief (“in fact,” he states, 

“IT might say it is a belief so strong 

that it is a conviction”) that for the 

overwhelming majority of adults 

Coffee is a safe and desirable bev- 

erage. 


What is the clinical signifi- 
‘ance of this? First, Coffee is 
1 safe beverage. Being safe, it 
is harmless, except in those 
few cases which show an idio- 
ynerasy for it—just as a few 
cases do for eggs, strawberries, 
milk and other foods. 

Second, Coffee is a desirable 
beverage—and scientific inves- 
tigators use adjectives selec- 


tively! Coffee is a desirable 
beverage because it is a mild 
cardiac stimulant; because it 
is a gentle laxative; because it 
increases power for work; be- 
cause there is no depressive 
after-effects, whereas there is 
with all other stimulants; be- 
cause it is a diuretic—all de- 
sirable reactions in “‘an over- 
whelming majority of cases.”’ 

Moreover, these experimental 
findings of Professor Prescott 
reaffirm what Lusk, Hare, 
Stevens, Sollmann, Burton- 
Opitz, Stiles, Hollingsworth, 
Osborne and a score of other 
physiologists and clinicians 
teach regarding Coffee. Look 
into their writings and see! 

In view of these findings, 
scientifically proved in the lab- 
oratory and confirmed at th 
bedside, the thinking physician 
of to-day stays the sweeping 
hand and bans Coffee only 
when diagnostic evidence in 
any particular case justifies 
such action. Rather, he turns 
to good account Coffee’s po- 
tency as a therapeutic aid. 

NoTE: A summary of Samuel C. 
Prescott’s report will be gladly sent 
to any physician upon request. 


Joint Coffee Trade Publicity Committee, 64 Water Street, New York, N. Y. 
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Necsalvarsan 


“The Dependable Original” 


Made in the United States in strict conformity with 
Ehrlich’s processes and formulas. Government tested. 


Our obligation of responsible : 
helpfulness towards practition- per empute 
er and patient is being fulfilled “ 
through the medium of lower- m= 
ed prices of Neosalvarsan pos- 

sible by quantity production. . 


|. rey the dependable original, is unsurpassed in low 
toxicity and is unequalled in therapeutic effectiveness. These 
facts have been demonstrated through extensive use during the 
past thirteen years and constitute a unique record, 


Triple-glass-distilled water, in ampules, a 

proper solvent for intravenous medications, 
Box of 5 ampules 10cc,each «© © $1.00 


122 HUDSON ST... NEW YORK 


Nerve Tissue 
Reconstruction 


nervous system accompanied by exces- 
sive phosphatic waste, most satisfactory 
results are obtained with 


ESKAYS 
NEURO PHOSPHATES 


not by massive doses for a short time, but by 
relatively small doses over a rather lengthy 
period conjointly with proper diet, rest and 
exercise. 


SMITH, KLINE 
& FRENCH CO. 


105 N. 5th St., Phila., Pa. 


Established 1841 


Manufacturers of Nerve tissue reconstruction cannot be 


forced; it can be materially aided. 
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Leaves from a 


DIGITALIS 
NOTE BOOK 


By. F. A. Upsher Smith, Ph. C. 
No. V GROWN MINNESOTA 


CAPSULES versus INFUSION 


Forchheimer thus sums up the relative values of the powdered 
leaves of digitalis and the liquid preparations: 


“Infinitely superior to either of these (i. ¢., the tincture and infusion) are 
the powdered leaves themselves. One cogent reason is that there can be no 
question as to their containing all the active principles. It (7. ¢., the leaf 
surpasses the infusion very greatly, and is infinitely less liable to produce 
those gastric disturbances due to the repellent taste of the infusion. It can 
be stated with positiveness that, so far as oral administration of the drug is 
concerned, the powder answers satisfactorily practically every legitimate 
demand that can be made upon it. In making this assertion it is assumed, 
of course, that its physiological titer is known.” (Therapeutics of Internal 
Diseases, Vol. III], 1013, p. 582.) 


He further states :— 


“The infusion may be attacked by the gastric juice to a considerable degree. 
It is much more difficult and takes a longer time to produce the characteristic 
digitalis action with the infusion than with the drug itself. These facts must 
lead us unqualifiedly to indorse the statement of Fraenkel that = infusion 
of digitalis 1s a preparation with which we could safely dispense. As Fraenkel 
says, at its very best it can have no possible advantage over the crude drug, 
and its disadvantages are sO numerous that we, in our personé il practice, have 
not used it for a number of years. That it may, when active and used in 
sufficient doses, produce good results is unquestioned, but these are obtained 
with greater certainty and uniformity by other preparations. It loses as 
much as 50 per cent of its value within 24 hours.” (Jbid., p. 592.) 


The Upsher Smith policy is to provide the medical profession 
with active products of his active digitalis, grown at Foxglove Farm. 
l'o this end, he offers it in two forms, standardized by the Hatcher 
cat method: 


Capsules Folia-Digitalis (Upsher Smith), 1 gr. of the purified leaf 
or 1 cat unit in each. In bottles of 24, 500 and 1000 Capsules. 


Tincture Digitalis (Upsher Smith), U.S. P. formula, one cat unit in 
ten minims. In one-ounce bottles only. 


Let us send you a trial package and arrange with your pharmacist and hosp tal 
to supply your patients with these active products of Foxglove Farm 


Upsher Smith, Incr. 


720 Washington Avp.,S.£.. Minneapolis, Minn. 


Patients suffering with headache, drowsiness and 
twitching in the course of infections such as 


SCARLET FEVER OR TYPHOID 


may be alkalinized and often much relieved by 
feeding them a glass of 


“Kalak Water 


every hour or two until the urine becomes neutral. 


Each bottle carries 


in sparkling form KALAK WATER COMPANY 


several grammes of the 


bicarbonates of sodium, 6 Church Street, 
potassium, calcium and 
magnesium. New York City 


Lipoid-Solubility 


Drugs soluble in the lipoid material of the cells have the advantage of being 
more completely absorbed and assimilated, assuring a more thorough and con- 
tinuous effect. 


SAJODIN and FERRO-SAJODIN 


Being lipoid soluble iodin preparations, are superior to inorganic iodides because 
better utilized, palatable, and virtually free from disagreeable by-effects. 


ELARSON is a lipoid-soluble arsenic and has been found preferable to 


other preparations because better tolerated and better adapted for continued use. 


Chief Indications: 


SAJODIN: Arteriosclerosis, goiter, glandular enlargements, arthritis. 
FERRO-SAJODIN: Scrofula, rickets, anemia, hereditary syphilis. 
ELARSON: Anemia, malaria, chorea, dermatoses. 


Literature on Request 
WINTHROP CHEMICAL COMPANY, Inc . 117 Hudson Street, New York, N. Y. 


| WINTHROP Propucts 
Conform to Original High Standards 
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The delightful 
Homestead 13 
nnected with the thermal bath 
tablishment by an inclosed 
aduct 


Climate and Scenery at 
Virginia Hot Springs 


Important natural aids to 
hydrotherapeutic treatment 


The crisp, clear, invigorating quality 
of the atmosphere is due partly to the 
elevation of the Hot Springs valley 2500 
feet above sea level and principally to 
a marvelous ventilating system pro- 
vided by nature. 

A mountain chain lying west of the 
valley, is cut by five canyons through 
which the air currents passin. And an 
unbroken mountain wall to the east 
deflects the breezes, which move up 
and down the valley taking excess 
moisture with them. 

The scenic beauty is exceptional. Sheltered 
sun parlors give glorious views of victuresque 
mountain sides. Lovely gardens invite quiet 
walks or rest. And the great uplifting outdoors 
is always the beautiful background for stronger 
patients, playing golf, or riding and tramping 
over enchanting mountain trails. 

The thermal bath establishment, under spe- 
cialized professional direction, is completely 
equipped with modern apparatus for treatment. 


Physicians are invited to send for literature which 
has been prepared especially tor the profession 
Address 
CHRISTIAN S, ANDERSEN, Resident Manager 
The Homestead, Hot Springs, Virginia 


Diabetes 
Obesity—Restricted Diets 
CELLU FLOUR 


Soy Bean Flour Cocoa Nibs 
Washed Bran Cocoa Shells 
Agar-Agar Starch Free Baking 
Mineral Oil Powder 

Gelatine Citric Acid 

Sugar Free Flavors Food Charts 

India Gum Gram Scales, etc. 


The Chicago Dietetic Supply House, Inc. 


1750-52 W. VAN BUREN ST. CHICAGO 


Reliable Quality 
Satisfactory Results 


Horlicks 


| 
The Origina: 


MANY USES 


Write for literature on its use 
in insomnia, nervous, anaemic 
and digestive disorders, post- 
operative feeding, as an X-Ray 
meal, and other uses. 


Avoid Imitations Samples Prepaid 


HORLICK’S, Racine, Wis. 


— 
5 
4 
Malted (7, Milk 
| 
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LARGE 
OOMME, BALT 


Effervescing Tablets Triple Bromides 15 Grains. 
S&D 


Solmides contain five grains each of the Bromides of Ammonium, Sodium and 
Potassium. The smaller size tablet containing two and one-half grains of 
each of these Bromides. 

Solmides are recommended in the treatment of all conditions in which the 
Bromides are indicated. 

As Solmides are effervescent they are quickly and perfectly soluble. A 
tablet dissolved in a glass full of water makes a sparkling and palatal: 
draught, and will be found more acceptable to many patients than the 
ordinary form of bromide medication. 

Solmides are offered in tubes of 25 tablets. 


Sample supplied upon request. 


SHARP & DOHME 
BALTIMORE 


New York Chicago New Orleans St.Louis Atlanta Philadelphia Kansas City San Francisco 


cAn Invitation to Physicians 


Physicians in good standing are cordially invited to visit the Battle Creek Sanitarium a: 
Hospital at any time for observation and study, or for rest and treatment. 

Special clinics for visiting physicians are conducted in connection with the Hospital, D 
pensary and various laboratories. 

Physicians in good standing are always welcome as guests, and accommodations for th 
who desire to make a prolonged stay are furnished at a moderate rate. No charge is ma 
to physicians for regular medical examination or treatment. Special rates for treatment ar 
medical attention are also granted dependent members of the physician's family. 

An illustrated booklet telling of the Origin, Purposes and Methods of the institution, a c 
of the current ‘‘ MEDICAL BULLETIN,” and announcements of clinics, will be sent free up 
request. 


THE BATTLE CREEK SANITARIUM Room 221 Battle Creek, Michiga” 
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What is 
S.M. A. isan adaptation to breast 


milk which resembles breast milk 
both physically and chemically. 


S. M. A. in addition to giving 
excellent nutritional results in 
most cases, also prevents nutri- 
tional disturbances such as rick- 
ets and spasmophilia. 


S.M.A. requires no modification 
or change for normal infants. As 
the infant grows older the quan- 
tity is merely increased. 


S. M. A. requires only the addi- 
tion of boiled water to prepare. 


(Orange juice, of course, should 
be given the infant fed on 
S.M. A., just as it is the present 
practice to give it to breast-fed 
infants.) 


Why was S. M. A. 
developed ? 


Because there is a real need for an 
adaptation to breast milk which 
will give satisfactory nutritional 
results in the great majority of 
cases, which includes the pre- 
ventive factors, and which is, at 
the same time, so simple to pre- 


S. M. A.? 


pare that the physician can rely 
on the mother to follow his 
directions accurately. 


How is it possible to 
feed S.M.A. to infants 
from birth to twelve 
months of age without 
dilution or change? 


The answer to this question 
sounds the keynote of the suc- 
cess which thousands of physi- 
cians are having with S.M.A. It 
is not necessary tomodify S.M.A.., 
for the same reason that it is not 
necessary to modify breast milk:—for 
S. M. A. resembles breast milk 
not only in its protein, carbo- 
hydrate and salt content, but 
also in the character of the fat. Since 
the very young infant can toler- 
ate the fat, as well as the other 
essential constituents in S. M.A.., 
it is possible to give this food in 
the same strength, to normal in- 
fants from birth to twelve months 
of age. 


As the infant grows older, there- 
fore, it is only necessary to in- 
crease the amount of S.M.A. 


Samples and literature to physicians 
on request. 


S. M.A. is to be used only under the direc- 
tion of a physician. 


For sale by druggists. 


Formula by permission of The Babies’ Dis- 
pensary and Hospital of Cleveland. 


THE LABORATORY PRODUCTS CO. 


Cleveland, Ohio 
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Announcing 


DIBROMIN 


(Di-brom-malonyl-ureide ) 
A New Synthetic Antiseptic and Germicide 


High Phenol Coefficient—Practically Non-Irritating 


IBROMIN is a product of our Chemical 

Research Department elaborated in response 

to many requests from physicians for a 
powerful antiseptic from which solutions could 
easily and quickly be made, and which would be 
fairly stable and comparatively non-irritating. 


It is a crystalline substance, odorless (except for 
a faint suggestion of bromine) and soluble in water 
up to 3%—4%. It is used in solutions of 1:10000 
to 1:1000. 


Put up in 6-grain capsules for convenience in 
making solutions—fifty capsules in a bottle. 


The outstanding properties of Dibromin—high 
phenol coefficient, low toxicity, blandness, and 
penetrative power—make it valuable for the treat- 
ment of all surgical infections in which wet dress- 
ings or irrigations are desirable. Literature will 
be gladly mailed to physicians on request. 


PARKE, DAVIS & COMPANY 


DETROIT, MICHIGAN 


Dibromin is included in N. N. R. by the Council of Pharmacy and Chemistry of the A. M. A. 
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GAALFONTE-HADDON HAIL 
ATLANTIC CITY 


Hospitable, homelike, always open, always welcoming, 

Chalfonte-Haddon Hall, winter or summer, are the 

natural choice. of cultivated, interesting people seek- 

ing real benefits from days of rest. 

* The sea air is gratefully mild and invigorating in winter— 

On the Beach and unbelievably mild, tempered by the breath of the Gulf Stream 
the Boardwalk Summer is just one of four enjoyable seasons here. Faces 
American Plan Only glow, eyes sparkle the whole year round. When surf bathing 
Write for illustrated stops, riding begins, and horses canter on the beach. A live 
folder and rates throng moves briskly up and down the Boardwalk. Golf 
is played under ideal conditions. While on the broad deck 

porches of Chalfonte-Haddon Hall, healthy fatigue suns 

itself and looks out to sea. 

Pleasant companionship, perfect comfort; relished meals 

deep sleep. The life-gives new energy to tired bodies, 

new wit to jaded minds—and a lasting 


fondness for Chalfonte-Haddon Hall. 


LEEDS and LIPPINCOTT 
COMPANY 
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Just Published 


Principles and 
Technique of... 


ORAL SURGERY 


By 
DR. ADOLPH BERGER 


Send for This Book Today 
PRICE, $7.00 


The volume contains 450 pages and 35 
illustrations. The latter are of two kind 
First, every operation described is illustrat: 
with drawings which adequately depict eve: 
important step of the procedure from th: 
initial incision to the final surgery in t! 
surgical wound. Secondly, the other illu 
trations are reproductions of radiographs, ai 
these in themselves do justice to the autho: 
vast experience. 


For example, in the chapter dealing with cysts, more than fifty rad 
graphs have been selected and grouped together so that every type 
cyst, every size and all localities where they might occur, are beautifu 
shown. The same is true of fractures of the jaws, diseases of the ma» 
lary sinus, compilations for impacted teeth, treatment of apical infectio 
etc., etc. 

In addition to his complete teaching of surgical techniqne, the aut! 


discusses such diseases of the mouth as may call for surgical interfere: 
as well as their etiology and treatment. 


There are also chapters dealing with the management of the operati 
room and preparation of the patient, examination and diagnosis, h¢ 
orrhage, inflammation, necrosis, bone regeneration, complication fr 
local anesthesia, etc., etc. 

Dental Items of Interest Publishing Co. 


2921 Atlantic Avenue - - - Brooklyn, N. ° 
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IKE TAKING A POST-GRADUATE COURSE IN EUROPE 


First American Edition 


PHARMACOLOGY and THERAPEUTICS 


By English Edition Edited by 
E. POULSSON W. E. DIXON, F.R.S., M.D. 


fessor Of Pharmacology, University of Christiana Cambridge University 


s book is intended to give the practising physician knowledge of the best modern Euro- 
n practices in Pharmacology and Therapeutics. Not only is the pharmacology of the 
ious drugs explained, but their practical therapeutic uses are clearly stated. The book 
meise, yet comprehensive and thoroughly up-to-date. 


ry physician and medical student will find this an invaluable reference book to have 
ly as a guide in determining the proper drug to indicate. 


sessing this book is practically equivalent to possessing the knowledge that might be 
ed in taking a post-graduate course in Pharmacology and Therapeutics in the best 
ropean schools, for it is used as a standard text in schools in England, Germany, Holland, 
tzerland, Denmark, Sweden and Norway. 


CLOTH, GOLD STAMPED, 519 PAGES, 6% x 9% 


Price, net, postpaid, $6.00 


WILLIAMS & WILKINS COMPANY, Journals Baltimore, Md., U.S.A. 


BRAUN’S LOCAL ANESTHESIA 


TRANSLATED AND EDITED BY 


MALCOLM L. HARRIS, M.D. 


OR OF SURGERY, CHICAGO POLICLINIC; CHIEF SURGEON, ALEXIAN BROTHERS HOSPITAL; SURGEON 
TO THE HENROTIN, POLICLINIC AND PASSAVANT HOSPITALS, CHICAGO, ILL. 


Octavo, 411 Pages, with 231 Illustrations in Black and Colors 
New (6th) Edition. Cloth $5.00 Net 


Mapa BRAUN has justly been called “the Father of Local Anes- 

hesia’’ and his book has been the standard on this subject since its first 

irance. Nearly everyone who has written on the subject has drawn largely 

e fund of information contained in this work. The sixth edition contains 

ich new matter and so much of the old has been rewritten that an entirely 

translation was necessary. That so eminent an authority as Dr. Harris 
ited to edit the book adds much to its value. 


irticular attention is called to the extensive revision of Chapter VI on 
ar and Sacral Anesthesia and also to the additional material on Novo- 
poisoning. 


706-08 Sansom Ste LEA & FEBIGER PHILADELPHIA 
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Just Off Press 


MODERN UROLOGY 


EDITED BY 


HUGH CABOT, M.D. 


DEAN AND PROFESSOR OF SURGERY, UNIVERSITY OF MICHIGAN 


CONTENTS 
(GENERAL CONSIDERATIONS 


Cystoscope; Methods of Diagnosis; Roentgen- 
ray Examination; Syphilis. 


THE PENIS AND URETHRA 
Anatomy, Anomalies and Injuries; Diseases of 
Penis; Genital Ulcers; Infections other than 
Tuberculosis; Diseases of Urethra in the Female, 
Stricture. 


THE SCROTUM AND TESTICLE 
Anatomy, Physiology, Malformations, Injuries 
and Torsion; Diseases of Scrotum; Hydrocele, 
Hematocele, Spermatocele and Varicocele; Infec- 
tions of Testicle; Genital Tuberculosis; Tumors. 


PROSTATE AND SEMINAL VESICLES 


Anatomy, Physiology; Prostatic Obstructions; 
Cancer, Sarcoma and Calculus Disease of the 
Prostate. 

THE BLADDER 
Anatomy, Physiology; Malformations and Div- 
erticulum; Injuries; Infections; Stone; Foreign 
Bodies; Tumors. 


THE URETER 


Anatomy, Abnormalities, Injuries and Diseases. 


THE KIDNEY 
Anatomy, Physiology; Functional Tests; 
Anomalies; Hydronephrosis, Movable Kidney, 
Injuries; Infections; Bilharziosis; Echinococcus; 
Tuberculosis; Stone; Tumors. 


Contributors 


J. DELLINGER BARNEY 
B. S. BARRINGER 
HorACcE BINNEY 

LEO BUERGER 

HuGuH CaBot 

Joun R. CAULK 

B. C. CorBus 

H. A. FowLER 

James A. GARDNER 
Joun T. GERAGHTY 
FRANCIS R. HAGNER 
PrEsTON M. HICKEY 
FRANK HINMAN 

Guy L. HUNNER 
EpWARD L. KEYES 
HERMAN L. KRETSCHME! 
BRANSFORD LEWIS 
WILLIAM E, LoWER 
RIcHARD F, O’ NEIL 
ALFRED T. OsGoop 
WILiiaM C, QUINBY 
Henry L. SANFORD 
GEORGE GILBERT SMITH 
J. BENTLEY SQUIER 

A. RAYMOND STEVENS 
GEORGE W. WARREN 
EDWARD L. YOUNG, JR 
HuGH HAMPTON YOUN 


New (2d) Edition 


Cloth, per set, $18.00, net 


Two octavo volumes totalling 1572 pages, illustrated 
with 686 engravings and 19 plates 


706-08 Sansom St. 
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B-D PRODUCTS 


cMade for the Profession 


B-D THERMOMETER CERTIFICATION 


The Director of the Yale Observatory some time ago made the statement 
that there was no such thing as an absolutely accurate Fever Thermometer, 
due to the fact that the self-registering contraction makes it impossible for the 
mercury to pass without force. This is as true today as it was at the time the 


statement was made. 


There are, however, varying degrees of thermometer accuracy. The man 
with proper training and with an ambition to excel will more closely approach 


accuracy than the careless worker. 


Again, a skilled mechanic with poor material and obsolete methods cannot 
do effective work. The trained eye and the skilful hand must be backed up 
by materials of high quality, scientific methods, plus annealing and aging, plus 
inspection in order to produce dependable thermometers. 


Certification is the final test, and, therefore, the most important operation 
in the manufacture of a Fever Thermometer. ‘The certificates accompanying 
these thermometers are too often thrown aside without a glance. If it has been 
issued by a maker with a reputation, it means that every statement thereon is 
true, that the instrument has actually been tested and found within the limits 
of allowable error. Zero marks are meaningless if not backed by a conscience. 
The most significant sign of good faith on the part of the maker is the corrections 
of one or two tenths of a degree which show actual testing. These corrections 


are negligible in practical use. 


You buy Fever Thermometers on faith. It is important, therefore, that 
you look for the maker’s name on the back of the instrument. 


INSIST ON 8-D CERTIFIED THERMOMETERS 


SUPPLIED ONLY THROUGH DEALERS 


BECTON, DICKINSON & Co. 


RUTHERFORD, N. J. 


Makers of Genuine Luer Syringes, Yale Quality Needles, B-D Thermometers, 
Ace Bandages, Asepto Syringes, Sphygmomanometers and Spinal Manomete 


Jour, Mep. Sci. 26 


| 
| 
| | 
| | 
| 
= 


EXPERIMEN 
FRA 
Pa.D. 
STUDIES 
CON ef 
of CE 


THE OCCURR 
CASE! 


RIGHT DIAPERS 
FINE 


THE 
MENT 
AUTOR 


CEREBROS 
and 


A POSSIBLE 
CELL 


PRACTICAL 
TIALS 


LEUKEMIAg 


THE RELAT 
JA 


A STUDY OF ° 
NEW TE 


INDEX TO 


Vou. CL 
7 
| A i 
q 
| q 
q 
| | 
| | 
te 
Philade 
— COPYRIGHT, 
SI 


atement 
ometer, 
for th: 
ime the 


he man 


D> | 
| 
pproac! 
cannot 
ked uj 
plu 2 
eratior } 
j 
be I 
preon | 
limit 
cienct | 
ection 
lection 
that | 
RS | 
| 
O. | 
| 
omet 


